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fTflnDnRD (54/74) TTl rOfflllY DC CHARnCTSRUTIC5 


DC CHARACTERISTICS OVER OPERATING TEMPERATURES (Unless otherwise specified on Data Sheet) 


PARAMETER 



LIMITS 

UNIT 

TEST CONDITIONS 

Min 

Typ' 

Max 

V|H 

Input HIGH voltage 

Guaranteed input HIGH voltage 
for all inputs 

2.0 



V 

V|L 

Input LOW voltage 

Guaranteed input LOW voltage 
for all inputs 



0.8 

V 

VCD 

Input clamp diode voltage 

Vqc Min, l||g = —12mA 


-0.8 

-1.5 

V 

VOL 

Output LOW voltage 

Vqc = Min, Iql = 16mA 



0.4 

V 

VOH 

Output HIGH voltage 

Vqc = Min, Iqh ~ — 800mA 

2.4 

3.5 


V 

'OH 

Output HIGH current (open collector) 

Vqc = Min, VquT “ 5.5V 



250 

IxA 

'OZH 

Output “off" current HIGH ( 3-state) 

Vqc = Max, VquT = 2.4V, 

V^ = 2.0V 

i 



40 

mA 

'OZL 

Output “off” current LOW (3-state) 

Vqc = Max, Vqjj = 0.5V, " 

Vqe = 2.0V 



-40 

mA 

l|H 

Input HIGH current^ 

Vqc = Max, V|n = 2.4V 



40 

mA 

h 

Input HIGH current at max input voltage 

Vqc = MAX, V|N = 5.5V 



1.0 

mA 

l|L 

Input LOW current^ 

Vqc = Max, V|n = 0.4V 



-1.6 

mA 

•os 

Output short circuit current 

Vqc = Max, VquT = OV 

Mil 

-20 


-55 

mA 




Com 

-18 


-55 

mA 


HIGH 5RCSD ($4H/74H) TTl rRfflllY DC CHRRRCTCRItTICf 

DC CHARACTERISTICS OVER OPERATING TEMPERATURES (Unless otherwise specified on Data Sheet) 




TEST CONDITIONS 

LIMITS 

UNIT 


PARAMETER 

Min 

Typ^ 

Max 

V|H 

Input HIGH voltage 

Guaranteed input HIGH voltage 
for all inputs 

2.0 



V 

V|L 

Input LOW voltage 

Guaranteed input LOW voltage 
for all inputs 



0.8 

v 

^CD 

Input clamp diode voltage 

Vqc = Min, l||v| = —8mA 


-0.8 

-1.5 

V 

VOL 

Output LOW voltage 

Vqc = Min, Iql “ 20mA 



0.4 

V 

VOH 

Output HIGH voltage 

Vqc = Min, Iqh ~ —500juA 

2.4 

3.5 


V 

'oh 

Output HIGH current (open collector) 

Vqc = Min, VquT “ 5.5V 



250 

mA 

'OZH 

Output “off” current HIGH (3-state) 

Vqc = Max, VquT = 2.4V, 

V^ = 2.0V 



50 

mA 

•OZL 

Output “off” current LOW (3-state) 

Vqc = Max, VquT = 0-5V, 

V^ = 2.0V 



-50 

mA 

l|H 

Input HIGH current2 

Vqc = Max, V||g = 2.4V 



50 

IxA 

l| 

Input HIGH current at max input voltage 

Vqc = Max, V|n = 5.5V 



1.0 

mA 

l|L 

Input LOW current2 

Vqc = Max, V||g = 0.4V 



-2.0 

mA 

'os 

Output short circuit current 

Vqc = Max, VquT = OV 

-40 


-100 

mA 


NOTES 

1. Typical limits are at 25°C and Vqq = 5.0V 

2. The specified limits reflect one unit load for the family. When more than one load is 
connected internally, the limits must be multiplied by the number of connected loads. 
See the INPUT AND OUTPUT LOADING AND FAN-OUT TABLE on the data sheets for 
the guaranteed limit for each input. 








nemnof 

lOCic-Tn 


Dim 

mnnuM 









DflTfl 

mnnuni 





Edited by 

Pat Kawakami and Rick McCarthy 


SIGNETICS reserves the right to make changes in the products contained in this 
book in order to improve design or performance and to supply the best possible 
products. Signetics also assumes no responsibility for the use of any circuits 
described herein, conveys no license under any patent or other right, and makes 
no representations that the circuits are free from patent infringement. Applica¬ 
tions for any integrated circuits contained in this publication are for illustration 
purposes only and Signetics makes no representation or warranty that such 
applications will be suitable for the use specified without further testing or 
modification. Reproduction of any portion hereof without the prior written con¬ 
sent of Signetics is prohibited. 


Produced by llODTOj^pO^]^ San Francisco 


®Copyright 1978 Signetics Corporation 


signotics 



products. We hope you find the product information you need on 
the TTL data sheets contained in this data manual. The informa¬ 
tion is presented in a concise and consistent format for easy 
device and parameter location. 

This manual contains product Information on most of the 
Signetics TTL Logic devices. The majority of this book is dedi¬ 
cated to the four 54/74 families of products, I.e. 54/74, 
54H/74H, 548/74S and 54LS/74LS. The 54/74 data sheets 
in Section 3 are presented in numerical order for easy location. 
Each data sheet contains the unique dc and ac data for all of the 
54/74 families covered by that device type. Family dc data, or 
that data which characterizes each family, is presented on the 
inside front and back covers, and also on a fold out in the back of 
the book. Any deviation from these family characteristics is 
contained on the individual data sheets. 

The 8200 and 9300 MSI functions are presented In Sections 5 
and 6 respectively. These data sheets are generally self 
contained with ail pertinent dc and ac data included. The 82S00 
products are included along with the associated 8200 device 
types. A number of TTL compatible interface devices are pre¬ 
sented as the “8T” products in Section 7. These 8T products 
are being included primarily for reference, and more complete 
data sheets will be presented in an Interface Manual at a later 
date. 

This book contains a compilation of most TTL products currently 
available. Signetics Is continually developing new products. As 
you see new product announcements, you should contact your 
local Signetics sales office, representative or authorized distrib¬ 
utor or write Signetics, c/o Information Services at 811 East 
Argues Avenue, P.O. Box 9052, Sunnyvale, California 94086, 
for the latest technical information. 
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NUMERICAL INDEX 
54/74 SERIES 


54/7400 

54H/74H00 

54LS/74LS00 

54S/74S00 

54/7401 

54H74H01 

54LS/74LS01 

54/7402 

54LS/74LS02 

54S/74S02 

54/7403 

54LS/74LS03 

54S/74S03 

54/7404 

54H/74H04 

54LS/74LS04 

54S/74S04 

54/7405 

54H/74H05 

54LS/74LS05 

54S/74S05 

54/7406 

54/7407 

54/7408 

54H/74H08 

54LS/74LS08 

54S/74S08 

54/7409 

54LS/74LS09 

54S/74S09 

54/7410 

54H/74H10 

54LS/74LS10 

54S/74S10 

54/7411 

54H/74H11 

54LS/74LS11 

54S/74S11 

54/7412 

54LS/74LS12 

54/7413 

54LS/74LS13 

54/7414 

54LS/74LS14 

54LS/74LS15 

54S/74S15 

54/7416 

54/7417 

54/7420 

54H/74H20 

54LS/74LS20 

54S/74S20 

54/7421 

54H/74H21 

54LS/74LS21 

54H/74H22 

54LS/74LS22 


Quad 2-Input NAND Gate. 

Quad 2-Input NAND Gate . 

Quad 2-Input NAND Gate . 

Quad 2-Input NAND Gate . 

Quad 2-Input NAND Gate . 

Quad 2-Input NAND Gate . 

Quad 2-Input NAND Gate . 

Quad 2-Input NOR Gate . 

Quad 2-Input NOR Gate . 

Quad 2-Input NOR Gate . 

Quad 2-Input NAND Gate (O.C.)* • 
Quad 2-Input NAND Gate (O.C.)* . 
Quad 2-Input NAND Gate (O.C.)* • 

Hex Inverter . 

Hex Inverter . 

Hex Inverter . 

Hex Inverter . 

Hex Inverter (O.C.)* . 

Hex Inverter (O.C.)* . 

Hex Inverter (O.C.)* . 

Hex Inverter (O.C.)* . 

Hex Inverter Buffer/Driver (O.C.)* 

Hex Buffer/Driver (O.C.)* . 

Quad 2-Input AND Gate . 

Quad 2-Input AND Gate . 

Quad 2-Input AND Gate . 

Quad 2-Input AND Gate . 

Quad 2-Input AND Gate (O.C.)* .. 
Quad 2-Input AND Gate (O.C.)* .. 
Quad 2-Input AND Gate (O.C.)* .. 

Triple 3-Input NAND Gate. 

Triple 3-Input NAND Gate. 

Triple 3-Input NAND Gate. 

Triple 3-Input NAND Gate. 

Triple 3-Input AND Gate . 

Triple 3-Input AND Gate . 

Triple 3-Input AND Gate . 

Triple 3-Input AND Gate . 

Triple 3-Input NAND Gate (O.C.)* . 
Triple 3-Input NAND Gate (O.C.)* . 
Dual 4-Input NAND Schmitt Trigger 
Dual 4-Input NAND Schmitt Trigger 

Hex Schmitt Trigger . 

Hex Schmitt Trigger . 

Triple 3-Input AND Gate (O.C.)* . . 
Triple 3-Input AND Gate (O.C.)* .. 
Hex Inverter Buffer/Driver (O.C.)* 

Hex Buffer/Driver (O.C.)* . 

Dual 4-Input NAND Gate. 

Dual 4-Input NAND Gate. 

Dual 4-Input NAND Gate. 

Dual 4-Input NAND Gate. 

Dual 4-Input AND Gate . 

Dual 4-Input AND Gate . 

Dual 4-Input AND Gate . 

Dual 4-Input NAND Gate (O.C.)* . . 
Dual 4-Input NAND Gate (O.C.)* . . 


* Open Collector 


37 

37 

37 

37 

38 
38 

38 

39 
39 

39 

40 
40 

40 

41 
41 
41 

41 

42 
42 
42 

42 

43 

44 

45 
45 

45 

46 
46 
46 

46 

47 
47 
47 

47 

48 
48 
48 

48 

49 

49 

50 
50 
52 
52 
64 

54 

55 

56 

57 
57 
57 

57 

58 
58 

58 

59 
59 
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NUMERICAL INDEX (Cont’d) 
54/74 SERIES 


54S/74S22 

54/7423 

64/7425 

54/7426 

64LS/74LS26 

54/7427 

54LS/74LS27 

54/7428 

64LS/74LS28 

64/7430 

64H/74H30 

54LS/74LS30 

54/7432 

54LS/74LS32 

54S/74S32 

54/7433 

54LS/74LS33 

54/7437 

54LS/74LS37 

54S/74S37 

54/7438 

54LS/74LS38 

54S/74S38 

54/7439 

54/7440 

54H/74H40 

54LS/74LS40 

54S/74S40 

54/7442 

54LS/74LS42 

64/7443 

54/7444 

54/7445 

5477446A 

54/7447A 

54/7448 

54/7450 

54H/74H50 

54/7451 

54H/74H51 

54LS/74LS51 

54S/74S51 

54H/74H52 

54/7453 

54H/74H53 

54/7454 

54H/74H54 

54LS/74LS54 

54H/74H55 

54LS/74LS55 

54/7460 

54H/74H60 

54H/74H61 

54H/74H6^ 

54S/74S64 

54S/74S65 

54/7470 


Dual 4-Input NAND Gate (O.C.)*. 

Expandable Dual 4-Input NOR with Strobe 

Dual 4-Input NOR with Strobe . 

Quad 2-Input NAND Gate (O.C.)* . 

Quad 2-Input NAND Gate (O.C.)* . 

Triple 3-Input NOR Gate . 

Triple 3-Input NOR Gate ... 

Quad 2-Input NOR Buffer . 

Quad 2-Input NOR Buffer . 

8-Input NAND Gate . 

8-Input NAND Gate . 

8-Input NAND Gate . 

Quad 2-Input OR Gate . 

Quad 2-Input OR Gate . 

Quad 2-Input OR Gate . 

Quad 2-Input NOR Buffer . 

Quad 2-Input NOR Buffer . 

Quad 2-Input NAND Buffer. 

Quad 2-Input NAND Buffer. 

Quad 2-Input NAND Buffer. 

Quad 2-Input NAND Buffer (O.C.)* . 

Quad 2-Input NAND Buffer (O.C.)* . 

Quad 2-Input NAND Buffer (O.C.)* . 

Quad 2-Input NAND Buffer (O.C.)* . 

Dual 4-Input NAND Buffer. 

Dual 4-Input NAND Buffer. 

Dual 4-Input NAND Buffer. 

Dual 4-Input NAND Buffer. 

BCD-To-Decimal Decoder . 

BCD-To-Decimal Decoder . 

Excess 3-To-Declmal Decoder . 

Excess 3-Gray-To-Decimal Decoder .... 
BCD-To-Decimal Decoder/Driver (O.C.)* 

BCD-To-7-Segment Decoder/Driver. 

BCD-To-7-Segment Decoder/Driver. 

BCD-To-7-Segment Decoder/Driver. 

Expandable Dual 2-Wide 2-Input AOI Gate 
Expandable Dual 2-Wide 2-Input AOI Gate 

Dual 2-Wlde 2-Input AOI Gate . 

Dual 2-Wide 2-Input AOI Gate . 

Dual 2-Wide 2-Input AOI Gate . 

Dual 2-Wide 2-Input AOI Gate . 

Expandable 2-2-2-3 AND-OR Gate. 

Expandable 4-Wide 2-Input AOI Gate .... 
Expandable 4-Wide 2-Input AOI Gate .... 

4-Wlde 2-Input AOI Gate. 

4-Wide 2-Input AOI Gate. 

4-Wide 2-Input AOI Gate. 

Expandable 2-Wide 4-Input AOI Gate .... 

2- Wide 4-Input AOI Gate. 

Dual 4-Input Expander . 

Dual 4-Input Expander . 

Triple 3-Input Expander . 

3- 2-2-3-lnput AND-OR Expander. 

4- 2-3-2-lnput AOI Gate . 

4-2-3-2-lnput AOI Gate . . 

J-K Positive Edge-Triggered Flip-Flop ... 


* Open Collector 


59 

60 
62 
63 

63 

64 

64 

65 

65 

66 
66 
66 
67 
67 

67 

68 
68 
69 
69 

69 

70 
70 

70 

71 

72 
72 
72 

72 

73 
73 
75 
77 
79 
81 
81 
84 
87 
87 
89 
89 
89 

89 

90 

91 
91 
93 
93 

93 

94 
94 
96 

96 

97 

98 

99 
100 
101 
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NUMERICAL INDEX (Cont’d) 
54/74 SERIES 


64H/74H71 

54/7472 

54H/74H72 

54/7473 

54H/74H73 

54LS/74LS73 

54/7474 

54H/74H74 

54LS/74LS74A 

54S/74S74 

54/7475 

54LS/74LS75 

54/7476 

54H/74H76 

54LS/74LS76 

54LS/74LS78 

54/7480 

54/7483 

54LS/74LS83A 

54/7485 

54LS/74LS85 

54S/74S85 

54/7486 

54LS/74LS86 

54S/74S86 

54LS/74LS89 

54S/74S89 

54/7490 

54LS/74LS90 

54/7491A 

54/7492 

54LS/74LS92 

54/7493 

54LS/74LS93 

54/7494 

54/7495A 

54LS/74LS95B 

54/7496 

54LS/74LS96 

54/74100 

54H/74H101 

54H/74H102 

54H/74H103 

54H/74H106 

54/74107 

54LS/74LS107 

54H/74H108 

54/74109 

54LS/74LS109A 

54LS/74LS112 

54S/74S112 

54LS/74LS113 

54S/74S113 

54LS/74LS114 

54S/74S114 

54/74116 

54/74121 


J-K Master Slave Flip-Flop . 

J-K Master-Slave Flip-Flop . 

J-K Master-Slave Flip-Flop . 

Dual J-K MasterTSIave Flip-Flop. 

Dual J-K Master-Slave Flip-Flop. 

Dual J-K Negative Edge-Triggered Flip-Flop 

Dual D-Type Edge-Triggered Flip-Flop . 

Dual D-Type Edge-Triggered Flip-Flop . 

Dual D-Type Edge-Triggered Flip-Flop . 

Dual D-Type Edge-Triggered Flip-Flop . 

Quad Bistable Latch. 

Quad Bistable Latch. 

Dual J-K Master-Slave Flip-Flop. 

Dual J-K Master-Slave Flip-Flop. 

Dual J-K Negative Edge-Triggered Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 

Gated Full Adder. 

4-Bit Binary Full Adder, Ripple Carry. 

4-Bit Binary Full Adder, Fast Carry . 

4-Bit Magnitude Comparator . 

4-Bit Magnitude Comparator . 

4-Bit Magnitude Comparator . 

Quad 2-Input Exclusive OR Gate . 

Quad 2-Input Exclusive OR Gate . 

Quad 2-Input Exclusive OR Gate . 

16 X 4 Read/Write Memory (O.C.)* . 

16 X 4 Read/Write Memory (O.C.)* . 

Decade Ripple Counter . 

Decade Ripple Counter . 

8-Bit Shift Register . 

Divide-By-Twelve Ripple Counter. 

Divide-By-Twelve Ripple Counter. 

4-Bit Binary Ripple Counter. 

4-Bit Binary Ripple Counter. 

4-Bit Shift Register . 

4-Bit Shift Register . 

4- Bit Shift Register . 

5- Bit Shift Register . 

5-Bit Shift Register . 

Dual 4-Bit Transparent Latch. 

J-K Negative Edge-Triggered Flip-Flop. 

J-K Negative Edge-Triggered Flip-Flop. 

Dual J-K Negative Edge-Triggered Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 

Dual J-K Master-Slave Flip-Flop. 

Dual J-K Negative Edge-Triggered Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 
Dual J-K Positive Edge-Triggered Flip-Flop . 
Dual J-K Positive Edge-Triggered Flip-Flop . 
Dual J-K Negative Edge-Triggered Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 
Dual J-K Negative Edge-Triggered Flip-Flop 
Dual 4-Bit Transparent Latch with Reset .., 
Monostable Multivibrator . 


103 

105 

105 

107 

107 

107 

109 

109 

109 

109 

111 

111 

114 

114 

114 

119 

121 

124 

124 

128 

128 

128 

132 

132 

132 

133\ 

133 ^^ 

136 

136 

139 

142 

142 

145 

145 

148 

152 

152 

156 

156 

160 

163 

166 

168 

170 

172 

172 

174 

176 

176 

179 

179 

181 

181 

183 

183 

185 

189 


Open Collector 





























































NUMERICAL INDEX (Cont’d) 
54/74 SERIES 


64/74122 

54/74123 

54LS/74LS123 

54/74125 

64LS/74LS125A 

64/74126 

54LS/74LS126A 

64/74128 

64/74132 

64LS/74LS132 

54S/74S133 

54S/74S134 

64S/74S135 

54LS/74LS136 

64LS/74LS138 

54S/74S138 

54LS/74LS139 

54S/74S139 

64S/74S140 

54/74145 

64LS/74LS146 

64/74147 

54/74148 

54/74160 

54/74161A 

64LS/74LS151 

64S/74S151 

54/74152A 

64/74153 

54LS/74LS153 

64S/74S163 

64/74164 

54LS/74LS154 

64/74156 

64LS/74LS155 

64/74156 

54LS/74LS166 

64/74157 

64LS/74LS167 

64S/74S167 

64/74168 

64LS/74LS158 

64S/74S168 

54/74160 

54LS/74LS160A 

54/74161 

64LS/74LS161A 

54/74162 

64LS/74LS162A 

54/74163 

64LS/74LS163A 

54/74164 

64LS/74LS164 

54/74166 

64/74166 

54LS/74LS168A 

54LS/74LS169A 


Retriggerable Monostable Multivibrator ... 
Retriggerable Monostable Multivibrator ... 
Retriggerable Monostable Multivibrator ... 

Quad 3-State Buffer. 

Quad 3-State Buffer. 

Quad 3-State Buffer. 

Quad 3-State Buffer. 

Quad 2-Input NOR Buffer . 

Quad 2-Input Schmitt Trigger .. 

Quad 2-Input Schmitt Trigger . 

13-Input NAND Gate. 

12-Input NAND Gate (3-State) . 

Quad Exclusive OR/NOR Gate. 

Quad ExclusIve-OR Gate (O.C.)*. 

1-Of-8 Decoder/Demultiplexer. 

1-Of-8 Decoder/Demultiplexer. 

Dual 1-Of-4 Decoder/Demultiplexer . 

Dual 1-Of-4 Decoder/Demultiplexer . 

Dual 4-Input NAND 60 Ohm Line Driver .... 
BCD-To-Decimal Decoder/Driver (O.C.)* .. 
BCD-To-Decimal Decoder/Driver (O.C.)* .. 

IO-To-4 Priority Encoder . 

8 -T 0-3 Priority Encoder . 

I 6 -T 0 -I Multiplexer. 

8 -T 0 -I Multiplexer . 

8 -T 0 -I Multiplexer . 

8 -T 0 -I Multiplexer . 

8'To-1 Multiplexer . 

Dual 4 -T 0 -I Multiplexer . 

Dual 4 -T 0 -I Multiplexer . 

Dual 4 -T 0 -I Multiplexer . 

1-Of-16 Decoder/Demultiplexer. 

1-Of-16 Decoder/Demultiplexer. 

Dual 1-Of-4 Decoder/Demultiplexer . 

Dual 1-Of-4 Decoder/Demultiplexer . 

Dual 1-Of-4 Decoder/Demultiplexer (O.C.)* 
Dual 1-Of-4 Decoder/Demultiplexer (O.C.)* 

Quad 2-To-l Multiplexer . 

Quad 2-To-l Multiplexer . 

Quad 2-To-l Multiplexer . 

Quad 2-To-l Multiplexer, Inverting . 

Quad 2-To-l Multiplexer, Inverting . 

Quad 2-To-l Multiplexer, Inverting . 

Synchronous BCD Decade Counter . 

Synchronous BCD Decade Counter . 

Synchronous 4-Bit Binary Counter 

Synchronous 4-Bit Binary Counter . 

Synchronous BCD Decade Counter . 

Synchronous BCD Decade Counter . 

Synchronous 4-Bit Binary Counter . 

Synchronous 4-Bit Binary Counter . 

8-Bit Serial-ln-Parallel-Out Shift Register . 
8-Bit Serial-ln-Parallel-Out Shift Register . 
8-Bit Parallel-ln-Serlal-Out Shift Register . 
8-Bit Parallel-ln-Serlal-Out Shift Register . 

BCD Decade Up/Down Counter . 

4-Bit Binary Up/Down Counter . 


* Open Collector 


192 

195 

195 

199 

199 

200 
200 
201 
202 
202 

204 

205 

206 
208 
209 
209 
212 
212 

214 

215 
215 
217 
220 
223 
227 
227 
227 
230 
232 
232 
232 
235 
235 
238 
238 
241 
241 
244 
244 
244 
246 
246 
246 
251 
261 
266 
256 
261 
261 
266 
266 
271 
271 
274 
278 
282 
287 
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NUMERICAL INDEX (Cont'd) 

54/74 SERIES 

54/74170 4X4 Register File (O.C.)* . 292 

54LS/74LS170 4X4 Register File (O.C.)* . 292 

54S/74S172 16-Bit Multiple Port Register File.. . 296 

54/74173 Quad D-Type Flip-Flop (3-State) . 301 

54LS/74LS173 Quad D-Type Flip-Flop (3-State) . 301 

54/74174 Hex D-Type Flip-Flop with Reset . 305 

54LS/74LS174 Hex D-Type Flip-Flop with Reset . 305 

54S/74S174 Hex D-Type Flip-Flop with Reset . 305 

54/74175 Quad D-Type Flip-Flop with Reset. 308 

54LS/74LS175 Quad D-Type Flip-Flop with Reset. 308 

54S/74S175 Quad D-Type Flip-Flop with Reset. 308 

54/74180 8-Bit Odd/Even Parity Generator/Checker . 311 

54/74181 4-Bit Arithmetic Logic Unit. 314 

54LS/74LS181 4-Bit Arithmetic Logic Unit. 314 

54S/74S181 4-Bit Arithmetic Logic Unit. 314 

54/74182 Look-Ahead Carry Generator . 320 

54S/74S182 Look-Ahead Carry Generator . 320 

54LS/74LS189 16X4 Read/Write Memory (3-State) . 323 

54S/74S189 16X4 Read/Write Memory (3-State) . 323 

54/74190 BCD Decade Up/Down Counter . 326 

54LS/74LS190 BCD Decade Up/Down Counter . 326 

54/74191 4-Bit Binary Up/Down Counter . 331 

54LS/74LS191 4-Bit Binary Up/Down Counter . 331 

54/74192 BCD Decade Up/Down Counter .. . 336 

54LS/74LS192 BCD Decade Up/Down Counter . 336 

54/74193 4-Bit Binary Up/Down Counter . . 340 

54LS/74LS193 4-Bit Binary Up/Down Counter . 340 

54/74194 4-Bit Bidirectional Shift Register . 344 

54LS/74LS194A 4-Bit Bidirectional Shift Register . 344 

54S/74S194 4-Bit Bidirectional Shift Register . 344 

54/74195 4-Bit Parallel-Access Shift Register . 348 

54LS/74LS195A 4-Bit Parallel-Access Shift Register . 348 

54S/74S195 4-Bit Parallel-Access Shift Register . 348 

54/74196 Presettable Decade Counter/Latch. 352 

54LS/74LS196 Presettable Decade Counter/Latch. 352 

54/74197 Presettable Binary Counter/Latch .. 357 

54LS/74LS197 Presettable Binary Counter/Latch. 357 

54/74198 8-Bit Universal Shift Register . 362 

54/74199 8-Bit Universal Shift Register . 366 

54/74221 Dual Monostable Multivibrator . 370 

54LS/74LS221 Dual Monostable Multivibrator . 370 

54LS/74LS240 Octal Inverter Buffer (3-State) . 374 

54LS/74LS241 Octal Buffer (3-State). 376 

54LS/74LS242 Quad Bus Inverting Transceiver (3-State). 378 

54LS/74LS243 Quad Bus Transceiver (3-State).. 380 

54LS/74LS244 Octal Buffer (3-State). 382 

54LS/74LS245 Octal Bus Transceiver (3-State). 384 

54LS/74LS251A 8-To-l Multiplexer (3-State) . 386 

54S/74S251 8-To-l Multiplexer (3-State) . 386 

54LS/74LS253 Dual 4-To-1 Multiplexer (3-State). 390 

54S/74S253 Dual 4-To-1 Multiplexer (3-State) . 390 

54LS/74LS256 Dual 4-Bit Addressable Latch. 393 

54LS/74LS257A Quad 2-To-1 Multiplexer (3-State) . 397 


* Open Collector 
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NUMERICAL INDEX (Cont'd) 
54/74 SERIES 


54S/74S257 

54LS/74LS258A 

54S/74S258 

64/74259 

54LS/74LS259 

54LS/74LS260 

54S/74S260 

54LS/74LS261 

54/74266 

54LS/74LS266 

54LS/74LS273 

54S/74S273 

54/74279 

54LS/74LS279 

54S/74S280 

54LS/74LS283 

54LS/74LS289 

54S/74S289 

54LS/74LS290 

54LS/74LS293 

54LS/74LS295B 

54/74298 

54LS/74LS298 

54LS/74LS299 

54LS/74LS323 

54S/74S350 

54LS/74LS363 

54LS/74LS364 

64/74365A 

54LS/74LS365A 

64/74366A 

54LS/74LS366A 

54/74367A 

54LS/74LS367A 

54/74368A 

54LS/74LS368A 

54LS/74LS373 

54LS/74LS374 

54LS/74LS375 

54LS/74LS377 

64LS/74LS378 

54LS/74LS379 

54LS/74LS386 

54LS/74LS390 

54LS/74LS393 

54LS/74LS395A 

54LS/74LS398 

54LS/74LS399 

54LS/74LS445 

54LS/74LS490 

54LS/74LS568 

54LS/74LS569 

54LS/74LS670 


Quad 2-To-l Multiplexer (3-State) . 

Quad 2-To-l Multiplexer (3-State) . 

Quad 2-To-l Multiplexer (3-State) . 

8-Bit Addressable Latch . 

8- Bit Addressable Latch . 

Dual 5-Input NOR Gate. 

Dual 5-Input NOR Gate. 

Multiply Decoder . . 

Quad Exclusive-NOR Gate (O.C.)* . 

Quad Exclusive-NOR Gate (O.C.)* . 

Octal D-Type Flip-Flop with Reset. 

Octal D-Type Flip-Flop with Reset. 

Quad S-R Latch. 

Quad S-R Latch. 

9- Bit Odd/Even Parity Generator/Checker 

4-Bit Adder. 

16X4 Read/Write Memory (O.C.)* . 

16X4 Read/Write Memory (O.C.)* . 

Decade Ripple Counter . 

4-Bit Binary Ripple Counter. 

4-Bit Shift Register (3-State) . 

Quad 2-Port Register . 

Quad 2-Port Register . 

8-Bit Universal Shift/Storage Register ... 
8-Bit Universal Shift/Storage Register . . 

4-Bit Four-Way Shifter. 

Octal Latch for MOS Interface (3-State) ... 
Octal Flip-Flop for MOS Interface (3-State) 
Hex Buffer w/Common Enable (3-State) ... 
Hex Buffer w/Common Enable (3-State) ... 
Hex Inverter w/Common Enable (3-State) . 
Hex Inverter w/Common Enable (3-State) . 

Hex Buffer, 4-Bit & 2-Bit (3-State) . 

Hex Buffer, 4-Bit & 2-Bit (3-State) . 

Hex Inverter, 4-Bit & 2-Bit (3-State). 

Hex Inverter, 4-Bit & 2-Bit (3-State). 

Octal Transparent Latch (3-State) . 

Octal D Flip-Flop (3-State) . 

Quad Transparent Latch . 

Octal D-Type Flip-Flop with Enable . 

Hex D Flip-Flop with Enable . 

Quad D-Type Flip-Flop with Enable . 

Quad Exclusive OR Gate . 

Dual Decade Ripple Counter.. 

Dual Binary Ripple Counter . 

4-Bit Cascadable Shift-Register (3-State) 

Quad 2-Port Register . 

Quad 2-Port Register . 

BCD-To-Decimal Decoder/Driver (O.C.)* . 

Dual Decade Ripple Counter. 

BCD Decade Up/Down Counter (3-State) . 
4-Bit Binary Up/Down Counter (3-State) .. 
4X4 Register File (3-State). 


397 

400 

400 

403 

403 

407 

407 

408 
414 

414 

415 
415 
418 

418 

419 
421 
424 
424 
426 
429 
432 
436 
436 
439 
444 
449 
464 
458 
462 
462 
464 
464 
466 
466 
468 
468 
470 
474 
478 
481 
484 
487 

490 

491 
494 
497 
502 
505 
508 
510 
513 
520 
527 


* Open Collector 
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NUMERICAL INDEX (Cont’d) 
8200 SERIES 


8200 

8201 

8202 

8203 

8230 

82530 

8231 

82531 

8232 

82532 

8233 

82533 

8234 

82534 

8241 

82541 

8242 

82542 

8243 

8250 

82550 

8251 

82551 

8252 

82552 
8262 
82S62 

8263 

8264 
8266 

82566 
8267 

82567 

8270 

82570 

8271 

82571 

8273 

8274 
8277 
8280 
8281 

82582 

82583 

8290 

82590 

8291 

82591 

8292 

8293 


Buffer Register. 

Buffer Register. 

Buffer Register. 

Buffer Register. 

8-Input Digital Multiplexer . 

8-Input Digital Multiplexer . 

8-Input Digital Multiplexer . 

8-Input Digital Multiplexer . 

8-Input Digital Multiplexer . 

8-Input Digital Multiplexer . 

2-Input 4-Bit Digital Multiplexer. 

2-Input 4-Bit Digital Multiplexer. 

2-Input 4-Blt Digital Multiplexer. 

2- Input 4-Bit Digital Multiplexer. 

Quad Exclusive-OR/NOR Gate. 

Quad Exclusive-OR/NOR Gate. 

Quad Exclusive-OR/NOR Gate. 

Quad Exclusive-OR/NOR Gate. 

8-Position Scaler. 

Binary-to-Octal Decoder . 

Blnary-to-Octal Decoder . 

BCD-to-Decimal Decoder. 

BCD-to-Decimal Decoder. 

BCD-to-Decimal Decoder. 

BCD-to-Decimal Decoder. 

8-Bit Parity Generator/Checker . 

8-Bit Parity Generator/Checker . 

3- Input 4-Bit Digital Multiplexer. 

3- Input 4-Bit Digital Multiplexer. 

2-Input 4-Bit Digital Multiplexer. 

2-Input 4-Bit Digital Multiplexer. 

2-Input 4-Blt Digital Multiplexer. 

2-Input 4-Bit Digital Multiplexer. 

4- Bit Register. . 

4-Bit Register. 

4-Blt Register. 

4-Bit Register. 

10-Bit Serlal-ln Parallel-Out Shift Register 
10-Bit Serial-In Parallel-Out Shift Register 

Dual 8-Bit Shift Register . 

BCD Decade Counter/Storage Element . 
4-Bit Binary Counter/Storage Element .. 

4-Bit BCD Arithmetic Unit. 

4-Bit BCD Adder . 

Presettable High Speed Decade Counter 
Presettable High Speed Decade Counter 
Presettable High Speed Binary Counter . 
Presettable High Speed Binary Counter . 
Presettable Low Power Decade Counter 
Presettable Low Power Binary Counter .. 


541 

541 

541 

541 

544 

544 

544 

544 

544 

544 

547 

547 

547 

547 

550 

550 

550 

550 

553 

557 

557 

557 

557 

557 

557 

560 

560 

563 

563 

566 

566 

566 

566 

669 

569 

569 

569 

573 

576 

679 

581 

681 

586 

690 

594 

594 

594 

594 

600 

600 


sionctics 
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NUMERICAL INDEX (Cont d) 

9300 SERIES 

9300 4-Bit Universal Shift Register.. 607 

9308 Dual 4-Bit Latch.. 611 

9309 Dual 4-Input Multiplexer.... 615 

9314 4-Bit Transparent Latch. .. 618 

9324 5-Bit Comparator. . . 622 

9334 8-Bit Addressable Latch...... 625 

8T INTERFACE SERIES 

8T04 Seven Segment Decoder/Driver. .641 

8T06 Seven Segment Decoder/Transistor Driver . .644 

8T06 Seven Segment Decoder/Display Driver .647 

8T09 3-State Quad Bus Driver . . ..650 

8T10 3-State Quad D-Type Bus Flip-Flop . .653 

8TI3 Dual Line Driver. 6§I- 

8TI4 Triple Line Receiver with Hysteresis . ..' 659 

8TI5 Dual Communications EIA/MIL Line Driver .662 

8TI6 Dual Communications EIA/MIL Receiver with Hysteresis.664 

8TI8 Dual 2-Input NAND Gate (High Voltage toTTL Interface) ...668 

8T20 Bidirectional Qne Shot.670 

8T22 Retriggerable One Shot..674 

8T23 Dual Line Driver .676 

8T24 Triple Line Receiver with Hysteresis .. .678 

8T25 3-State Dual Sense Amplifier/Latch .681 

8T26A 3-State Quad Bus Receiver . .684 

8T28 3-State Quad Bus Receiver ..684 

8T30 Dual TTL/DTL to MOS Transceiver/Port Controller .687 

8T31 8-Bit Bidirectional Port ..692 

8T32 Interface Vector (IV) Byte .694 

8T33 Interface Vector (IV) Byte . . .694 

8T34 Quad Bus Transceiver with 3-State Outputs ..701 

8T37 Hex Bus Receiver with Hysteresis-Schmitt Trigger . .703 

8T38 Quad Bus Transceiver (Open Collector)...705 

8T80 Quad 2-Input NAND Interface Gate Hex Inverter Interface Element .706 

8T90 Quad 2-Input NAND Interface Gate Hex Inverter Interface Element . .707 

8T93 High Speed Hex Inverter (PNP Inputs) .708 

8T94 Hex Inverter High Speed Open Collector (PNP Inputs) .709 

8T96 High Speed Hex 3-State Buffer..710 

8T96 High Speed Hex 3-State Buffer ..710 

8T97 High Speed Hex 3-State Inverter ... ...710 

8T98 High Speed Hex 3-State Inverter . .710 

8T125 Octal Transceiver, inverting, common enables. . .712 

8T126 Quad Transceiver, inverting, separate enables . .715 

8T363 Dual Zero Crossing Detector.717 

8T380 Quad Bus Receiver with Hysteresis-Schmitt Trigger..720 
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MSI SELECTION GUIDE 


ARITHMETIC FUNCTIONS AND OPERATORS 


FUNCTION 

54/74 

TYPE 

FAMILIES 

BITS 

PAGE 

Std. 

s 

LS 

Ad(Jer 

80 

X 



1 + 1+Carry 

121 

Adders 

83 

X 


X 

4+4+Carry 

124 

Adders 

283 



X 

4+4+Carry 

421 

Adder 

— 

— 

— 82S83 — 

— 

4-Bit BCD 

590 

Arithmetic logic unit 

— 

— 

— 82S82 — 

— 

4-Bit BCD 

586 

Arithmetic logic unit 

181 

X 

X 

X 

4-Bit Binary 

314 

Carry lookahead unit 

182 

X 

X 


Lookahead over 16-Bits 

320 

Comparator magnitude 

85 

X 

X 

X 

4 

128 

Encoder, priority 

147 

X 



10-to-4 

217 

Encoder, priority 

148 

X 



8-to-3 

220 

Multiply decoder 

261 



X 

2X2 

408 

Parity generator/checker 

180 

X 



8-Bit Odd/Even 

311 

Parity generator/checker 

280 


X 


8-Bit Odd/Even 

419 

Parity generator/checker 

— 


8262/S62 


9-Bit Odd/Even 

560 

Shifter 

350 


X 


4-Bit, 4-Way Shifter 

449 


COUNTERS, ASYNCHRONOUS (RIPPLE) 


FUNCTION 

54/74 

TYPE 

FAMILIES 

MODULO 

PAGE 

STD 

s 

LS 

Decade 

90 

X 


X 

2x5 

136 

Divide-by-12 

92 

X 


X 

2x6 

142 

Binary 

93 

X 


X 

2x8 

145 

Decade 

— 

— 

- 8280 — 

— 

2x5 

581 

Decade 

— 

— 

8290/S90 

— 

2x5 

594 

Decade 

196 



X 

2x5 

352 

Binary 

— 

— 

— 8281 — 

_ 

2x8 

581 

Binary 

— 

— 

8291/S91 

— 

2x8 

594 

Binary 

197 



X 

2x8 

357 

Decade 

290 



X 

2x5 

426 

Binary 

293 



X 

2x8 

429 

Dual decade 

390 



X 

2x5x2x5 

491 

8-Bit binary 

393 



X 

16x16 

494 

Dual decade 

490 



X 

10x10 

510 


COUNTERS, SYNCHRONOUS 


FUNCTION 

54/74 

FAMILIES 

COUNTER TYPES 

PAGE 

TYPE 

STD 

s 

LS 

Decade 

160 

X 


X 

BCD, Master Reset 

251 

Binary 

161 

X 


X 

4-Bit, Master Reset 

256 

Decade 

162 

X 


X 

BCD, Synchronous Reset 

261 

Binary 

163 

X 


X 

4-Bit, Synchronous Reset 

266 

U/D decade 

168 



X 

BCD, Synchronous expansion 

282 

U/D binary 

169 



X 

4-Bit, Synchronous expansion 

287 

U/D Decade 

190 

X 


X 

BCD, U/D Mode Control 

326 

U/D binary 

191 

X 


X 

4-Bit, U/D Mode Control 

331 

U/D decade 

192 

X 


X 

BCD, Separate U&D Clocks 

336 

U/D binary 

193 

X 


X 

4-Bit, Separate U&D Clocks 

340 

U/D decade 

568 



X 

BCD, 3-State, Sync & 

Async Reset 

513 

U/D binary 

569 



X 

4-Bit, 3-State, Sync & 

Async Reset 

520 


smnDtiBS 
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MSI SELECTION GUIDE 


DECODERS/DEMULTIPLEXERS 


FUNCTION 

54/74 

TYPE 

FAMILIES 

FEATURES 


STD 

s 

LS 

Dual 1-of-4 

139 


X 

X 

Separate address 

212 

Dual 1-of-4 

155 

X 


X 

Common address 

238 

Dual 1 -oM 

156 

X 


X 

O.C. outputs 

241 

Dual 1-of-4 

256 



X 

Active HIGH outputs 

393 

1 -of -8 

138 


X 

X 

3-enables 

209 

1 -of -8 

— 

— 

— 8250 — 

— 

Octal with enable 

557 

1 -of -8 

259 



X 

Active HIGH outputs 

403 

1 -of -8 

— 

— 

— 9334 — 

— 

Active HIGH outputs 

625 

1-oMO 

42 

X 


X 

BCD, blank above “9” 

73 

1 -of -10 

43 

X 



Excess 3-to-decimal 

75 

1-oMO 

44 

X 



Excess 3-gray-to-decimal 

77 

1 -of -10 

45 

X 



80mA, 30V outputs 

79 

1-oMO 

— 

— 

— 8251 — 

.— 

BCD with enable 

557 

1 -of -10 

— 

— 

— 8252 — 

— 

BCD, blank above “9” 

557 

1-oMO 

145 

X 


X 

80mA, 15V outputs 

215 

1 -of -10 

445 



X 

80mA, 7V outputs 

508 

I- 0 M 6 

154 

X 


X 

2 -enables 

235 


DECODERS/DISPLAY DRIVERS 


FUNCTION 

54/74 

FAMILIES 

FEATURES 

Nil 

TYPE 


s 

LS 




BCD-to-7-segment 

46 

X 



40mA, 30V, 
active LOW 
outputs 

81 

BCD-to-7-segment 

47 

X 



40mA, 15V, 
active LOW 
outputs 

81 

BCD-to-7-segment 

48 

X 



8mA, active 

HIGH output 

84 

BCD-to-7-segment 

— 

— 

— NE686 — 

— 

Latched, 25mA 
constant current 


BCD-to-7-segment 

— 

— 

— NE587 — 

— 

Latched, program- 
able constant 

• 






current 


BCD-to-7-segment 



— DS8880 — 


80V, gas filled 
display tube 
driver 

* 


NOTE 

‘See Signetics ANALOG DATA MANUAL for data sheets. 
O.C. = Open collector 
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MSI SELECTION GUIDE 


LATCHES, TRANSPARENT 


FUNCTION 

54/74 

TYPE 

FAMILIES 

FEATURES 

PAGE 

STD 

s 

LS 

4-Bit D 

76 

X 


X 

True & Comp, outputs 

111 

4-Bit D 

197 



X 

Also 4-Bit Counter 

357 

4-Bit D 

376 



X 

True & Comp, outputs 

478 

4-Bit R-S 

279 

X 


X 

Switch debouncer 

418 

Dual 4-Bit 

266 



X 

Addressable 

393 

Dual 4-Bit 

100 

X 



Separate enables 

160 

Dual 4-Bit 

116 

X 



Gated enable, Master Reset 

186 

8-Bit D 

363 



X 

3-S, MOS compatible 

454 

8-Bit D 

373 



X 

3-State 

470 

8-Bit 

— 

— 

— 9334 — 

— 

Addressable 

625 

8-Bit 

269 



X 

Addressable 

403 


MEMORIES (See Signetics Memory Manual for Larger Memories) 


FUNCTION 

54/74 

TYPE 

FAMILIES 

FEATURES 

PAGE 

STD 

s 

LS 

4x4 Register 

170 

X 


X 

Separate Read/Write 

292 






Addresses 


4x4 Register 

670 



X 

LSI70 with 3-state outputs 

527 

16x4 RAM 

89 


X 

X 

O.C., transparent while writing 

133 

16x4 RAM 

189 


X 

X 

3-State, disabled while writing 

323 

16x4 RAM 

289 


X 

X 

O.C., disabled while writing 

424 

16x4 RAM 

— 

— 

— 3101A — 

— 

O.C., disabled while writing 

424 

16x4 RAM 

— 

— 

— 8225 — 

— 

O.C., disabled while writing 

424 


MULTIPLEXERS 


FUNCTION 

54/74 

TYPE 

FAMILIES 

FEATURES 

PAGE 

STD 

s 

LS 

Quad 2-input 

157 

X 

X 

X 

True outputs 

244 

Quad 2-input 

158 

X 

X 

X 

Complement outputs 

246 

Quad 2-input 

257 


X 

X 

3-State “157”, buffer outputs 

397 

Quad 2-input 

258 


X 

X 

3-State “158”, buffer outputs 

400 

Quad 2-input 

— 

— 

— 8266 — 

— 

True & Complement inputs 

566 

Quad 2-input 

— 

— 

— 8267 — 

— 

True & Complement inputs. 

566 






O.C. outputs 


Quad 2-input 

— 

— 

8233/S33 

— 

True outputs 

547 

Quad 2-input 

— 

— 

8234/S34 

— 

Complement (O.C.) outputs 

547 

Quad 2-input 

— 

— 

— 8235 — 

— 

True & Complement Inputs 

547 






open collector outputs 


Quad 2-port 

298 

X 


X 

Register outputs 

436 

Quad 2-port 

398 



X 

True & Complement 

502 






register outputs 


Quad 2-port 

399 



X 

Register outputs 

506 

Quad 3-input 

— 

— 

— 8263 — 

— 

True/Complement control 

563 

Quad 3-input 

— 

— 

— 8264 — 

— 

True/Complement control 

563 

Dual 4-input 

153 

X 

X 

X 

Separate enables 

232 

Dual 4-input 

253 


X 

X 

3-State “153” 

390 

8-input 

151 

X 

X 

X 

True & Complement outputs 

227 

8-input 

251 


X 

X 

3-State “151”, buffer outputs 

386 

8-input 

— 

— 

8230/S30 

— 

True & Complement outputs 

544 

8-input 

_ 

— 

8231/S31 

— 

True & Complement open 

644 






collector output 


8-input 

— 

— 

8232/S32 

— 

True & Complement outputs 

644 

16-input 

150 

X 



True & Complement outputs 

223 


O.C. = Open collector 


smnDtiBs 
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MSI SELECTION GUIDE 


REGISTERS, PARALLEL IN—PARALLEL OUT 


FUNCTION 

54/74 

TYPE 

FAMILIES 

FEATURES 

PAGE 

STD 

s 

LS 

4-Bit 

173 

X 


X 

3-State outputs 

301 

4-Bit 

176 

X 

X 

X 

True & Complement 

308 






outputs, MR input 


4-Bit 

298 

X 


X 

Multiplex data inputs 

436 

4-Bit 

379 



X 

Clock enable input 

487 

4-Bit 

398 



X 

Multiplex data inputs 

602 

4-Bit 

399 



X 

Multiplex data inputs 

505 

4x4 

170 

X 


X 

4-Addressable register 

292 

4x4 

670 



X 

3-State LSI70 

527 

6-Bit 

174 

X 

X 

X 

Master Reset input 

305 

6-Bit 

378 



X 

Clock Enable input 

484 

8-Bit 

273 



X 

Master Reset input 

416 

8-Bit 

377 



X 

Clock Enable input 

481 

8-Bit 

364 



X 

3-State MOS compatible 

468 






outputs 


8-Bit 

374 



X 

3-State outputs 

474 

10-Bit 

— 

— 

— 8200 — 

— 

Dual 5-Bit 

541 

10-Bit 

— 

— 

— 8201 — 

— 

Dual 5-Bit, Inverted outputs 

541 

10-Bit 


— 

— 8202 — 

— 

10-Bit D F-F, Master Reset 

641 

10-Bit 

— 

— 

— 8203 — 

— 

10-Bit D F-F, Inverted outputs 

541 

16-Bit 

172 


X 


8x2, independent read & 

296 






write ports 



REGISTERS, SHIFT-LOAD 


FUNCTION 

54/74 

FAMILIES 

FEATURES 

PAGE 

TYPE 

STD 

s 

LS 

4-Bit 

94 

X 



Parallel in-serial out 

148 

4-Bit 

95 

X 


X 

Separate shift and load 
clocks 

162 

4-Bit 

— 

— 

— 8270 — 

— 

Asynchronous load 

569 

4-Bit 

— 

— 

— 8271 — 

" — 

Asynchronous load. 

Master Reset 

569 

4-Bit 

194 

X 

X 

X 

Shift right/left parallel load 

344 

4-Bit 

195 

X 

X 

X 

Shift right, parallel load 

348 

4-Bit 

295 



X 

Shift-load, 3-state outputs 

432 

4-Bit 

395 



X 

Expandable shift, 3-state 
outputs 

497 

5-Bit 

96 

X 


X 

Shift right, parallel load 

156 

8-Bit 

91 

X 


X 

Serial in-serial out 

139 

8-Bit 

164 

X 


X 

Serial in-parallel 

271 

8-Bit 

165 

X 



Parallel in-serial out 

274 

8-Bit 

166 

X 



Parallel in-serial out 

278 

8-Bit 

299 



X 

Parallel, 3-state input/output 
Master Reset 

439 

8-Bit 

323 



X 

LS299 with Synchronous 

Reset 

444 

8-Bit 

198 

X 



Parallel & Serial in-parallel 
& serial out 

362 

8-Bit 

199 

X 



Universal, reversible, 
shift-load 

366 

Dual 8-Bit 

— 

— 

_ 8277 — 

— 

Dual, Serial in-serial out 

679 
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INDEX BY FUNCTION 
8200 SERIES 

Arithmetic Units 

8282 4-Bit BCD Arithmetic Unit. 586 

82S83 44-Bit BCD Adder . 590 

Counters 

8280 BCD Decade Counter/Storage Element . 581 

8281 4-Bit Binary Counter/Storage Element . 581 

8290 Presettable High Speed Decade Counter. 594 

82590 Presettable High Speed Decade Counter. 594 

8291 Presettable High Speed Decade Counter. 594 

82591 Presettable High Speed Decade Counter. 594 

8292 Presettable Low Power Decade Counter . 600 

8293 Presettable Low Power Binary Counter. 600 

Decoders Display Drivers 

8250 Binary-to-Octal Decoder . 557 

82550 Binary-to-Octal Decoder . 557 

8251 BCD-to-Decimal Decoder. 557 

82551 BCD-to-Decimal Decoder. 557 

8252 BCD-to-Decimal Decoder. 557 

82552 BCD-to-Decimal Decoder. 557 

Generatoi/Checker 

8262 8-Bit Parity Generator/Checker . 560 

82S62 8-Bit Parity Generator/Checker . 560 

Multiplexers 

8230 8-Input Digital Multiplexer . 544 

82530 8-Input Digital Multiplexer . 544 

8231 8-Input Digital Multiplexer . 544 

82531 8-Input Digital Multiplexer . 544 

8232 8-Input Digital Multiplexer . 544 

82532 8-Input Digital Multiplexer . 544 

8233 2-Input 4-Bit Digital Multiplexer. 547 

82533 2-Input 4-Bit Digital Multiplexer. 547 

8234 2-Input 4-Bit Digital Multiplexer. 547 

82534 2-Input 4-Bit Digital Multiplexer. 547 

8263 2-Input 4-Bit Digital Multiplexer. 563 

8264 2-Input 4-Bit Digital Multiplexer. 563 

8266 2-Input 4-Bit Digital Multiplexer. 566 

82566 2-Input 4-Bit Digital Multiplexer. 566 

8267 2-Input 4-Bit Digital Multiplexer. 566 

82567 2-Input 4-Bit Digital Multiplexer. 566 

Parity Functions 

8241 Quad ExclusIve-OR/NOR Gate. 550 

82541 Quad Exclusive-OR/NOR Gate. 550 

8242 Quad Exclusive-OR/NOR Gate. 550 

82542 Quad Exclusive-OR/NOR Gate. 550 

Registers/Latches 

8200 Buffer/Register . 541 

8201 Buffer/Register . 541 

8202 Buffer/Register . 541 

8203 Buffer/Register . 541 

8270 4-Bit Shift Register . 569 
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INDEX BY FUNCTION (Cont d) 

8200 SERIES 

Registers/Latches (Cont d) 

82570 4-Bit Shift Register . 569 

8271 4-Bit Shift Register 569 

82571 4-Bit Shift Register . 569 

8273 10-Bit Serial-In Parallel-Out Shift Register. 573 

8274 10-Bit Parallel-In Serial-Out Shift Register . .... 576 

8277 Dual 8-Bit Shift Register . 579 

Scaler 

8243 8-Position Scaler ... 553 
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PRODUCT INFORMATION 


INTRODUCTION 

The TTL Logic devices described in this 
data manual differ widely in function, com¬ 
plexity and performance, but their electrical 
input and output characteristics are very 
similar and are defined and tested to guar¬ 
antee compatibility. The data sheets that 
make up this book cover four major categor¬ 
ies of TTL circuits and a series of TTL com¬ 
patible interface products. 

The oldest TTL product category is the gold 
doped double diffused type which is made 
up of the 54/7400, the 8200 and the 9300 
families of devices. These families reflect 
the same performance ranges and differ 
only in functions and pin configuration. The 
54H/74H00 family is a high performance 
version of the 54/74 series which uses the 
gold doped structure, but has higher power 
and faster speeds. 

The remaining two categories of product are 
fabricated with a non-saturating Schottky 
clamped transistor technique. The 
54S/74S00 and 82S00 families of TTL pro¬ 
ducts are very high performance, high pow¬ 
er devices. These two families differ in types 
of functions offered, and input LOW level 
loading. They otherwise represent the same 
speed-power ranges. The newest and most 
popular TTL category is the 54LS/74LS 
Low Power Schottky family. These products 
feature the performance of the 54/74 family 
at about 1 /4 the power. 

ABSOLUTE MAXIMUM RATINGS 

The absolute maximum ratings constitute 
limiting values above which serviceability of 
the device may be impaired. Provisions 
should be made in system design and test¬ 
ing to limit voltages and currents as shown 
below. 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

54/74, 8200, 9300 

54H/74H 

54S/74S, 82S00 

54LS/74LS 

Vqc Supply voltage, continuous (Note a) 

7.0V 

7.0V 

7.0V 

7.0V 

Input voltage, continuous (Notes a & b) 

-0.6V to +5.6V 

-0.6V to +6.5V 

-0.6V to +6.5V 

-0.6V to 16V(b) 

Input current, continuous 

—30mA to +5mA 

-16mA to +5mA 

-30mA to 6mA 

-30mA to + 1mA 

Voltage applied to HIGH outputs (Note a) 

—0.6V to Vqq 

-0.5V to 7.0V 

-0.6V to 7.0V 

—0.5V to Vcc 

Voltage applied to “off” Open Collector 

-0.5V to 7.0V 

-0.5V to 7.0V 

-0.6V to 7.0V 

-0.5V to 7.0V 

outputs (Notes a & c) 

Current into LOW standard output, continuous 

30mA 

40mA 

40mA 

15mA 

Current into LOW Buffer output, continuous 

80mA 1 

100mA 

100mA 

50mA 

Operating free air temperature range 

Storage temperature range 

_i 


-55®C to +126°C 
-65°Cto +150°C 



NOTES 

a. Voltages are referenced to device ground terminal 

b. The following LS device inputs are limited to 5.6V input breakdown; All inputs of LS181, 
Clock inputs of LS90, LS92, LS93, LSI96, LS197, LS290, LS293, LS390, LS393 and 
LS490. 

c. Some open collector devices are specially processed to handle higher output 
voltages of from 15V to 30V. The Absolute Maximum voltage for these devices is 10% 
over the specified Vqjjj test condition. 


OPERATING TEMPERATURE AND 
VOLTAGE RANGES 

The nominal supply voltage (Vqq) for all TTL 
circuits is +5.0 volts. Commercial grade 
parts are guaranteed to perform with a ± 5% 
supply tolerance (±250mV) over an ambi¬ 
ent temperature range of 0°C to 70°C. The 
8200, 82S00 and 9300 Commercial grade 
parts are guaranteed to operate over a 0°C 
to 75°C ambient temperature range. 

The Military grade parts are guaranteed to 
perform with a ±10% supply tolerance 
(±500mV) over an ambient temperature 
range of -65°C to +125®C. The 8200 Mili¬ 
tary grade supply voltage tolerance is limit¬ 
ed to ±5% (±250mV). 

The actual junction temperature can be cal¬ 
culated by multiplying the power dissipation 
of the device with the thermal resistance of 
the package and adding it to the measured 
ambient temperature T/^ or package (case) 
temperature Tq. The thermal resistance for 
the various packages In which the TTL pro¬ 
ducts are offered is specified with the Pack¬ 
age Information in Section 9 of this manual. 

GENERAL TTL CIRCUIT 
CHARACTERISTICS 

All TTL products are derived from a common 
NAND logic structure. The NAND circuit Is 
actually five subcircuits as shown in Figure 1 
and each performs a separate function. The 
input circuit (1) is an AND gate usually fabri¬ 
cated with a multi-emitter transistor which 
characterizes TTL technology. Many 
Schottky processed circuits have been de¬ 
signed with PNP or diode inputs In order to 
optimize the speed/power performance of 
the circuits. 

The phase splitter (2) provides the inversion 


NAND Gate Example 


VCC 



'Number of inputs depends 
on the gate. 



Figure 1 


and amplification in the circuit. It determines 
whether the outputs are active level HIGH or 
active level LOW. The level shifter (3) pro¬ 
vides noise Immunity between the HIGH and 
LOW output levels, and minimizes the possi¬ 
bility of having both HIGH level driver (4) and 
LOW level driver (5) on simultaneously. 

The level shifter (3) and HIGH level driver (4) 
combine to form an emitter follower circuit 
that tracks the voltage at the collector of 
the phase splitter. This circuit is usually de¬ 
signed to drive very heavy capacitive loads 
so that the initial rise time of the output Is 
determined primarily by the rise time at the 
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a. MULTIPLE EMITTER TRANSISTOR c. SUSBRATE PNP INPUT TRANSISTOR 




Vcc 


b. PN DIODE INPUT WITH 
KICKER TRANSISTOR 




Figure 2 


TTL INPUT CONFIGURATIONS 


phase splitter collector. The LOW level driv¬ 
er (5) is usually a saturating transistor for 
the gold doped process devices, or a 
Schottky diode clamped transistor for the 
Schottky processed devices. These output 
transistors are designed to sink the rated 
fan-Out current which characterizes the var¬ 
ious TTL families. 

Input Circuits 

The input circuits as described above are 
basically AND gate configurations designed 
with multiple-emitter NPN transistors (MET), 
substrate PNP transistors, or various junc¬ 
tion and Schottky diodes as shown in Figure 
2. All of the circuit configurations have very 
high Impedance In the HIGH state. When the 
input voltage Is above the circuit threshold 
voltage, all of the inputs act like reversed 
biased diodes. The MET transistors are ac¬ 
tually operated in the inverse mode, but the 
gain is so low there is very little current flow¬ 
ing into the devices. 

The LOW level Input impedance of the MET 
and diode inputs is determined by the inter¬ 
nal pull-up resistor. This resistor is nominally 
4m for the 64/74, 8200, and 9300 inputs, it 
is 2KQ for the 54H / 74H and 54S / 74S inputs, 
and It is 16K12 to 20Kfi for the 64LS/74LS 
inputs. The 82S00 devices have substrage 
PNP Inputs which exhibit very high imped¬ 


ance at both HIGH and LOW input logic lev¬ 
els. This PNP input structure is also used 
some 54LS/74LS buffer products to mini¬ 
mize the input load factor and produce bet¬ 
ter output drive and performance. 

The inputs to ail Signetics TTL devices have 
clamp diodes to ground to minimize negative 
ringing effects. These diodes are designed 
to operate in the ac mode and cannot handle 
heavy dc currents for long periods. 

Output Circuits 

The output circuit configurations used for 
the TTL products In this manual are shown in 
Figure 3. The basic advantages and disad¬ 
vantages of each configuration is given for 
reference. The different circuits are used to 
optimize the functional and performance re¬ 
quirements of the various devices, and are 
not necessarily restricted to Individual TTL 
families. The pull-down circuit (not shown) 
on the base of the LOW level driver is usual¬ 
ly a resistor which provides a means of turn¬ 
ing off the output transistor. The majority of 
the 548/74S, 82S00, and 64LS/74LS de¬ 
vices use a resistor-transistor network 
which acts to square-up the Vi^-Vqut 
transfer characteristics of the device. 

A resistive pull up can be added to any TTL 
output circuit increasing Voh almost 


Vcc> Ofily circuits “c,” “d,” and “e” can 
be pulled higher than Vcc. c-9-. to +7.0V for 
driving MOS circuits. Configurations “a” and 
“b” have a diode associated with the resis¬ 
tor at the output which clamps the output 
one diode drop above Vcc- ^tiis Is an impor¬ 
tant consideration in large systems where 
sections might be powered down (Vcc " 
O). In this state, the outputs of circuits “a” 
and “b” represent a very low impedance at a 
fairly low voltage (< 1 .OV), while the outputs 
of circuits “c”, “d”, and “e” represent a high 
impedance and thus a logic HIGH, more ap¬ 
propriate for Isolation from the rest of the 
system. 

The output impedance of a typical TTL de¬ 
vice in both the LOW and HIGH state is 
shown in Figure 4. In the LOW state, the 
output impedance is determined by a satu¬ 
rated transistor (about 8fi to 10Q). However, 
at very high sinking current, especially at 
low temperature, the output device is not 
able to stay In saturation and the output Im¬ 
pedance rises as shown. 

When switching from the LOW to the HIGH 
state, the totem-pole output structure pro¬ 
vides a low output impedance capable of 
rapidly charging capacitive loads. However, 
charge and discharge currents must also 
flow through the Vqq and ground distribu¬ 
tion networks. The Vqq and ground lines 
should therefore be short and adequately 
decoupled. 

3-State Outputs 

Many new buffers and registers have 3-state 
outputs designed for “busing”. This type of 
output electrically performs as a totem-pole 
output with the additional feature that the 
output may be disabled, neither sinking nor 
sourcing current. The 3-state outputs are 
designed to be tied together, but they are 
not designed to be active simultaneously. In 
order to minimize noise and protect the out¬ 
puts from excessive power dissipation, only 
one 3-state output should be active at any 
time. 

DESIGN CONSIDERATIONS 

The properties of high speed TTL logic cir¬ 
cuits dictate that some care be used in the 
design and layout of a system. Some gener¬ 
al “design considerations” are included in 
this section. This is not intended to be a 
thorough guideline for designing TTL sys¬ 
tems, but a reference for some of the con¬ 
straints and techniques to be considered 
when designing the system. 

Clamp Diode Effect on Negative 
input Voitages 

All Signetics TTL circuits are provided with 
clamp diodes on the device inputs to mini¬ 
mize negative ringing effects. These diodes 
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TTL OUTPUT CONFIGURATIONS 


a. DARLINGTON 

Vcc 1 


)o 

-r 

ADVANTAGE: 

High ac drive capability 

VOH = Vcc - Vbe at iQ = 0 

Small size (transistors share one common isolation) 

DISADVANTAGE: 

Output cannot be pulled higher than one diode drop above VcC 

b. 2-STAGE EMITTER FOLLOWER ("DARLINGTON SPLIT") 

vcc 



ADVANTAGE: 

High ac drive capability 

VOH = Vcc - Vbe at Iq = o 

DISADVANTAGE: 

Larger than circuit A 

Output cannot be pulled higher than one diode drop above Vcc 

c. DARLINGTON WITH RESISTOR TO GROUND 

Vcc 1 



ADVANTAGE: 

High ac drive capability 

Lower Vqh “ (VcC “ 2 Vbe) increases speed 

Outputs can be pulled higher than Vcc 

DISADVANTAGE; 

Higher dissipation 

Lower noise immunity In the HIGH state 

d. TRANSISTOR—DIODE 



ADVANTAGE; 

Lowest power consumption 

Small size 

Outputs can be pulled higher than VCC 

DISADVANTAGE: 

Less ac drive capability 

e. OPEN COLLECTOR 


Vcc 1 



ADVANTAGE: 

Bussable, allows collector ANDing (Wired-OR) 

DISADVANTAGE: 

High output impedance in the HIGH state 

Slow, especially with capacitive loading 

Requires additional resistor 


Figure 3 


TYPICAL INPUT/OUTPUT 
CHARACTERISTICS 



should not be used to clamp negative dc 
voltages or long duration negative pulses 
especially for 64LS/74LS product. If the In¬ 
put voltage of an LS device is taken more 
than 0.5 volts negative (referenced to the 
device ground terminal) for more than 0.6 
micro-seconds, it is possible to activate a 
parasitic circuit component which can 
cause the HIGH level output of that gate to 
degrade sufficiently to cause a logic error. 

Disposition of Unused Inputs 

Electrically open inputs degrade ac noise 
immunity as well as the switching speed of a 
circuit. To optimize performance, each input 
must be connected to a low impedance 
source. Unused active HIGH NOR or OR In¬ 
puts must be returned to ground or a LOW 
level output. Unused active HIGH NAND or 
AND inputs should be maintained at a volt¬ 
age greater than 2.7V, but not exceeding 
the Absolute Maximum Rating. This elimi¬ 
nates the distributed capacitance associat¬ 
ed with the floating Input, bond wire, and 
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package lead, and ensures that no degrada¬ 
tion will occur in the propagation delay 
times. 

Possible ways of handling unused inputs 
are; 

1. Connect the unused active LOW inputs 
of the TTL devices to ground. The active 
HIGH inputs should be tied through a 
resistor of from 1k to lOkohm to Vqc. 
The unused active HIGH LS inputs can 
be tied directly to Vqc, as long as the 
leads are very short and the supply is 
adequately decoupled. 

2. Connect the unused HIGH input to the 
output of an unused gate that is forced 
HIGH. 

3. Tie unused NANO or AND inputs (multi¬ 
emitter inputs) of non LS devices to a 
used input of the same gate, provided 
the HIGH level fan out of the driving cir¬ 
cuit is not exceeded. Note that the LOW 
level fan out is not increased by this 
connection because the inputs share a 
common base pull-up resistor. 

NOTE 

For 54LS/74LS devices do nof connect multiple inputs of a 
common gate together. This would increase the input cou¬ 
pling capacitance and reduce the ac noise immunity. 

Unused Gates 

It is recommended that the outputs of un¬ 
used gates be forced HIGH by tying a NANO 
gate input or ail NOR gate inputs to ground. 
This lowers the power dissipation and sup¬ 
plies a logic HIGH at the gate output which 
can be used at unused inputs to other gates. 

Extenders 

For maximum speed, TTL extender gates or 
discrete diodes should be placed as close 
as possible to the gate being extended. This 
practice minimizes capacitance at the sen¬ 
sitive extension points. 

Increasing Fan Out 

To increase fan out, inputs and outputs of 
gates on the same package may be paral¬ 
leled. It is advisable to limit the gates being 
paralleled to those in a single package to 
avoid large transient supply currents due to 
different switching times of the gates. This 
is not detrimental to the devices, but could 
cause logic problems if the gates are being 
used as clock drivers. 

Isolation Diodes 

NEVER REVERSE THE Vqq AND GROUND 
POTENTIALS. Catastrophic failure can oc¬ 
cur If more than 100mA is conducted 
through a forward biased substrate (isola¬ 
tion) diode. 

Input Loading and Output Drive 
Characteristics 

The logic levels of all the TTL products are 
fully compatible with each other. However, 


the input loading and output drive character¬ 
istics of each of these families is different 
and must be taken into consideration when 
mixing the TTL families in a system. Table I 
shows the relative drive capabilities of each 
family for the Commercial temperature and 
voltage ranges. For Military ranges the 
74LS and 74L drive capabilities must be cut 
in half. You will note that the 74LS Buffers 
have three times the drive capability of the 
standard 74LS devices; in fact, they can 
drive more loads than any other non-buffer 
TTL device. 

Mixing TTL Families 

Most TTL families are intended to be used 
together, but this cannot be done indiscrimi¬ 
nately, Each family of TTL devices has 
unique input and output characteristics opti¬ 
mized to get the desired speed or power 
features. Fast devices like 648/74S and 
64H/74H are designed with relatively low 
input and output impedances. The speed of 
these devices is determined primarily by 
fast rise and fall times internally as well as 
at the input and output nodes. These fast 
transitions cause noise of various types in 
the system. Power and ground line noise is 
generated by the large currents needed to 
charge and discharge the circuit and load 
capacitances during the switching transi¬ 
tions. Signal line noise is generated by the 
fast output transitions and the relatively low 
output impedances, which tend to increase 
reflections. 

The noise generated by these 548/748 and 
54H/74H can only be tolerated in systems 
designed with very short signal leads, 
elaborate ground planes, and good, well 
decoupled power distribution networks. Mix¬ 
ing the slower TTL families like 54/74 and 
54LS/74LS with the higher speed families 
is also possible but must be done with cau¬ 
tion. The slower speed families are more 
susceptible to induced noise than the higher 
speed families due to their higher input and 


output impedances. The low power schottky 
64L8/74L8 family is especially sensitive to 
induced noise and must be isolated as much 
as possible from the 548/748 or 64H/74H 
devices. 8eparate or isolated power and 
ground systems are recommended, and the 
L8 input signal lines should not run adjacent 
to lines driven by 548/748 or 545H/74H de¬ 
vices. 

Mixing 54/74 and 54L8/74L8 is less re¬ 
strictive, and the overall system design 
need not be so elaborate. 8tandard two sid¬ 
ed PC boards can be used with good, well 
decoupled power and ground grid systems. 
The signal transitions are slower and there¬ 
fore generate less noise. However, good 
high speed design techniques are still re¬ 
quired, especially when working with 
counters, registers, or other devices with 
memory. 

Clock Pulse Requirements 

Most TTL flip-flop circuits are master-slave 
devices which makes their clock inputs level 
sensitive. This is an Improvement over ac 
coupled clock inputs, but it does not make 
the devices fully insensitive to clock edge 
rates. The dc level at which the data In the 
master (Input section) is transferred to the 
slave (output section) is the normal thresh¬ 
old voltage for the devices. For most 
8ignetlcs TTL devices this level is 1.4V at 
26®C, and It changes at a rate of about 
~4mV/®C. 

When the clock Input reaches the threshold 
voltage, the internal gates and the changing 
outputs start to dump current into the ground 
lead of the device. If there are enough inter¬ 
nal gates or loaded outputs changing at the 
same time, the chip ground reference level 
(and therefore the clock input reference lev¬ 
el) can rise by as much as 500mV. This 
ground noise is the algebraic sum of the 
internal and external ground plane noise. If 
the clock input of a positive edge triggered 
device is at or near the threshold of the 



NUMBER OF LOADS DRIVEN 

DRIVING 






8200 


DEVICE 

74LS 

74 

74H 

74L 

74S 

AND 

9300 

82S00 

74L8 

20 

6 

4 

40 

4 

6 

20 

•74L8 Buffers 

60 

15 

12 

120 

12 

16 

60 

74 

40 

10 

8 

80 

8 

10 

40 

74 Buffers 

60 

30 

24 

120 

24 

30 

120 

74H 

50 

12 

10 

100 

10 

12 

60 

74H Buffers 

76 

37 

30 

160 

30 

37 

160 

74L 

9 

2 

1 

20 

1 

2 

9 

748 

60 

12 

10 

100 

10 

12 

60 

748 Buffers 

160 

37 

30 

160 

30 

37 

160 

8200 & 9300 

40 

10 

8 

80 

8 

10 

40 

82800 

50 

12 

10 

100 

10 

12 

50 


*The 74LS Buffers include 3-State outputs except LS253 & LS670 
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device during the ground noise transient pe¬ 
riod, it is quite possible for the internal de¬ 
vice to receive multiple clock pulses. 

For this reason the rise time on positive 
edge triggered devices should be less than 
the nominal clock to output delay time mea¬ 
sured between the 0.8V and 2.0V levels of 
the clock driver. This edge rate is obtain¬ 
able from almost any Signetics TTL device 
of the same family, as long as It is driving no 
more than rated fan-out and no more than 12 
to 16 inches of line. When clock pulses are 
distributed on lines over 16 inches long, all 
of the clock inputs should be clustered at 
the receiving end of the line to avoid reflec¬ 
tion problems at the driving end. 

Special Note 

Some of the recent Signetics counters and 
registers have been designed with a special 
clock buffer that includes a small amount of 
hysteresis to minimize clock edge rate and 
noise problems. The LS160A, LS161A, 
LS162A, LS163A, LS364, and LS374 all 
have the special clock buffers to increase 
their tolerance of slow positive clock edges 
and heavy ground noise. 

TTL OUTPUTS TIED TOGETHER 

The only TTL outputs that are designed to be 
tied together are open collector and 3-state 
outputs. Standard TTL outputs should not be 
tied together unless their logic levels will 
always be the same; either ail HIGH or all 
LOW. When connecting open collector or 3- 
state outputs together some general guide¬ 
lines must be observed: 

Open Collector 

These devices must be used whenever two 
or more OR-tied outputs will be at opposite 
logic levels at the same time. These devices 
must have a pull-up resistor (or resistors) 
added between the OR-tie connector and 
Vcc establish an active HIGH level. Only 
special high voltage buffers can be tied to a 
higher voltage than Vcc- The minimum and 
maximum size of the pull-up resistor is de¬ 
termined as follows: 


R(Mln) = 


Vcc(Max) - Vql 
•OL - N2(I|L) 


Vcc(Min) - Vqh 

R(Max) 

NiOoh) + N2(I|h) 

where: Iql = Minimum Iql guarantee of OR- 
tied elements. 

N2(I|l) = Cumulative maximum input LOW 
current for all inputs tied to OR-tie 
connection. 


LOAD CIRCUIT 1 


Vcc 



SWITCHING DELTA FOR 
TURN ON DELAY (AtpHL) 

ANY INPUT TO OUTPUT, 
VERSUS LOAD CAPACITANCE (Ct) 



20 40 60 80 100 120 140 160 180 

Ct - LOAD CAPACITANCE - pf 


LOAD CIRCUIT 2 

Vcc 


LOAD CIRCUIT 3 

Vcc 



4= CT 


SWITCHING DELTA FOR 
TURN OFF DELAY (AIrlh) 

ANY INPUT TO OUTPUT, 
VERSUS LOAD CAPACITANCE {Cj) 



40 60 80 100 120 140 160 180 

Ct - LOAD CAPACITANCE - pf 


Figure 5 


^i(Ioh) ~ Cumulative maximum output 
HIGH leakage current for all 
outputs tied to OR-tie connec¬ 
tion. 

N2(I|h) == Cumulative maximum Input HIGH 
leakage current for all inputs tied 
to OR-tie connection. 

If a resistor divider network is used to pro¬ 
vide the HIGH level, the R(Max) must be de¬ 
creased enough to provide the required 
(VoH/R(pull‘down) current. 

Minimum propagation delay results when the 
minimum value of external pull-up resistor is 
used In Load Circuit 1, Figure 6. Diodes 
should be fast recovery 1N4376 or equiv¬ 
alent. External pull-up resistor Load Circuits 
2 and 3 give progressively slower propaga¬ 
tion delays. 

3-STATE OUTPUTS 

3-State Outputs are designed to be tied to¬ 
gether, but they are not designed to be ac¬ 
tive simultaneously. In order to minimize 
noise and protect the outputs from exces¬ 
sive power dissipation, only one 3-state out¬ 
put should be active at any time. This gener¬ 


ally requires that the Output Enable signals 
be non-overlapping. When TTL decoders are 
used to enable 3-state outputs, the decoder 
should be disabled while the address is be¬ 
ing changed. Since all TTL decoder outputs 
are subject to decoding spikes, non-over¬ 
lapping signals cannot normally be guaran¬ 
teed when the address is changing. 

Since most 3-state Output Enable signals 
are active LOW, shift registers or edge trig¬ 
gered storage registers provide good Out¬ 
put Enable buffers. Shift registers with one 
circulating LOW bit, like the “164” or “194” 
are ideal for sequential enable signals. The 
“174” or “273” can be used to buffer enable 
signals from TTL decoders or microcode 
(ROM) devices. Since the outputs of these 
registers will change from LOW-to-HIGH 
faster than from HIGH-to-LOW, the selection 
of one device at a time is assured. 

POWER SUPPLY DECOUPLING 

Power supply capacitance decoupling is re¬ 
quired for any TTL system. Generally, 
O.OI/iF per synchronously driven gate and at 
least 0.1/uF for each 20 gates Is required 
regardless of synchronization. Counters and 
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PRODUCT INFORMATION 


shift registers are especially susceptible to 
power and ground line noise. They should be 
decoupled with a 0.1 fiF capacitor for each 
eight internal flip-flops, or one capacitor for 
each two devices put as close as possible 
to the devices. Buffers and line drivers 
should be heavily decoupled at the driver 
power pins, due to the large current 
transients needed to charge and discharge 
the lines. 

On-Board Regulation 

in most digital systems, there is a large cur¬ 
rent requirement, and the current supplied 
usually comes from a main supply. TIL logic 
tends to generate current spikes during 
switching due to the overlap in conduction of 
both upper and lower transistors, thus creat¬ 
ing Vqq noise. An on-board regulator would 
not only regulate the power supplied to the 
circuits on-board, but also would isolate the 
noise otherwise propagated to the rest of 
the system. Systems designed using this 
technique would not need tight regulation on 
the main power supply. 

LINE DRIVING AND RECEIVING 

Open wire connections between TIL circuits 
should not be bundled, tied, or routed to¬ 
gether. Instead, point-to-point wiring should 
be used, preferably above a ground plane 
which reduces coupling between conduc¬ 
tors. 

Single line wire interconnections should not 
exceed two feet; for wires longer than 15 
inches, a ground plane is essential to pro¬ 


vide adequate system performance. Over 2- 
foot twisted pairs or coaxial cable should be 
used. The characteristic impedance of an 
open wire over a ground plane is about 
150Q, while for twisted pairs of #26 wire the 
impedance is about 120Q. For added pro¬ 
tection against crosstalk, coaxial cables 
can be used but coaxial cables having very 
low characteristic impedances are difficult 
to drive. For best performance, coaxial ca¬ 
bles with a characteristic impedance Rq of 
100Q should be used. Resistive pull ups at 
the receiving end can be used to increase 
noise margins. If reflection effects are 
unacceptable, the line must be terminated in 
its characteristic impedance. One method is 
shown in Figure 6 where the output of the 
line is tied to Vqq through a resistor equiv¬ 


alent to the characteristic impedance of the 
line. Therefore Rq is fairly small, and the 
driving gate must sink the current through it 
in addition to the current from the inputs be¬ 
ing driven. Terminating the line in a voltage 
divider with two resistors, each twice the 
line impedance, reduces the extra sink cur¬ 
rent by 50%. It is preferable to dedicate 
gates solely for line driving if the line length 
is in excess of five feet. 

For additional noise immunity when driving 
long lines, the 8830 and 8820 dual differen¬ 
tial line driver and line receiver may be used. 
These devices drive a twisted pair of wires 
differentially, permit easy termination of 
lines, and provide +16V common mode 
noise rejection. 


TTL DRIVING TWISTED PAIR 
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DEFINITION OF TERMS AND SYMBOLS 


DC SYMBOLS AND DEFINITIONS 

Voltages - All voltages are referenced to ground. Negative voltage 
limits are specified as absolute values (i.e., -10V is greater than 
-1.0 V). 


Vcc 

Supply voltage: The range of power supply volt¬ 
age over which the device is guaranteed to oper¬ 
ate within the specified limits. 

VcD(Max) 

Input clamp diode voltage: The most negative 
voltage at an input when the specified current is 
forced out of that input terminal. This parameter 
guarantees the integrity of the input diode intend¬ 
ed to clamp negative ringing at the input terminal. 

V|H 

Input HIGH voltage: The range of input voltages 
recognized by the device as a logic HIGH. 

V|H(Mln) 

Minimum Input HIGH voltage: This value is the 
guaranteed input HIGH threshold for the device. 
The minimum allowed input HIGH in a logic sys¬ 
tem. 

V|L 

Input LOW voltage: The range of input voltages 
recognized by the device as a logic LOW. 

V|L(Max) 

Maximum Input LOW voltage: This value is the 
guaranteed input LOW threshold for the device. 
The maximum allowed input LOW in a logic sys¬ 
tem. 

Vm 

Measurement voltage: The reference voltage 
level on ac waveforms for determining ac perfor¬ 
mance. Usually specified as 1.5V for most TTL 
families, but 1.3V for the Low Power Schottky 
64LS/74LS family. 

VoH(Min) 

Output HIGH voltage: The minimum guaranteed 
HIGH voltage at an output terminal for the speci¬ 
fied output current Iqh ^nd at the minimum Vqq 
value. 

VoL(Max) 

Output LOW voltage: The maximum guaranteed 
LOW voltage at an output terminal sinking the 
specified load current Iql- 


Positive-going threshold voltage: The input 
voltage of a variable threshold device which 
causes operation according to specification as 
the input transition rises from below Vj—CMin). 

Vt- 

Negative-going threshold voltage: The input 
voltage of a variable threshold device which 
causes operation according to specification as 
the input transition fails from above Vj-|.(Max). 


Currents —Positive current is defined as conventional current flow 
into a device. Negative current is defined as conventional current 
flow out of a device. Ail current limits are specified as absolute 
values. 


Ice 

Supply current: The current flowing into the Vqq 
supply terminal of the circuit with specified input 
conditions and open outputs. Input conditions are 
chosen to guarantee worst case operation unless 
specified. 

«l 

Input leakage current: The current flowing into 
an input when the maximum allowed voltage is 
applied to the input. This parameter guarantees 
the minimum breakdown voltage for the input. 

l|H 

Input HIGH current: The current flowing into an 
input when a specified HIGH level voltage is ap¬ 
plied to that input. 

l|L 

Input LOW current: The current flowing out of an 
input when a specified LOW level voltage is ap¬ 
plied to that input. 

lOH 

Output HIGH current: The leakage current flow¬ 
ing into a turned off open collector output with a 
specified HIGH output voltage applied. For de¬ 
vices with a pull-up circuit, the Iqh is the current 
flowing out of an output which is in the HIGH state. 

Iql 

Output LOW current: The current flowing into an 
output which is in the LOW state. 

IqS 

Output short-circuit current: The current flowing 
out of an output which is in the HIGH state when 
that output is short circuit to ground. 

lOZH 

Output off current HIGH: The current flowing into 
a disabled 3-state output with a specified HIGH 
output voltage applied. 

•OZL 

Output off current LOW: The current flowing out 
of a disabled 3-state output with a specified LOW 
output voltage applied. 
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DEFINITION OF TERMS AND SYMBOLS 


AC SWITCHING PARAMETERS AND DEFINITIONS 


— 

*MAX 

The maximum deck frequency: The maximum 
input frequency at a clock input for predictable 
performance. Above this frequency the device 
may cease to function. 

*PLH 

Propagation deiay time: The time between the 
specified reference points bn the input and output 
waveforms with the output changirig ffom the de- 
fined LOW level to the defined HIGH level. 

*PHL 

Propagation deiay time: The time between the 
specified reference points on the input and output 
waveforms with the output changing from the de¬ 
fined HIGH level to the defined LOW level. 

‘PHZ 

Output disable time from HIGH level of a 3- 
state output: The delay time between the speci¬ 
fied reference points on the input artd output volt- 
age waveforms with the 3-state output changing 
from the HIGH level tb a high Impedance “cff” 
state. 

«PLZ 

Output disable time from LOW level of a 3*^ 
state outputi The delay time between the speci¬ 
fied reference points on the input and output volt¬ 
age waveforms with the 3-state output changing 
from the LOW level to a high impedance “off” 
state. 

*PZH 

Output enable time to a HIGH level of a 3-state 
output: The delay time between the specified 
fefer'ehce pdints on the input and output voltage 
waveforms with the S^state output changing from 
a high impedance "off” state to the HIGH level. 


•PZL 

Output enable time to a LOW level of a 3-state 
output: The delay time between the specified 
reference points on the input and output voltage 
waveforms with the 3-state output changing from 
a high impedance “off” state to the LOW level. 

th 

Hold time: The interval immediately following the 
active transition of the timing pulse (usually the 
clock pulse) or following the transition of the con¬ 
trol input to its latching level, during which inter¬ 
val the data to be recognized must be maintained 
at the input to ensure its continued recognition. A 
negative hold time indicates that the correct log¬ 
ic level may be released prior to the active transi¬ 
tion of the timing pulse and still be recognized. 

•s 

Setup time: The interval immediately preceding 
the active transition of the timing pulse (usually 
the clock pulse) or preceding the transition of the 
control input to its latching level, during which 
interval the data to be recognized must be main¬ 
tained at the input to ensure its recognition. A 
negative setup time indicates that the correct 
logic level may be initiated sometime after the 
active transition of the timing pulse and still be 
recognized. 

«W 

Pulse width: The time between the specified ref¬ 
erence points on the leading and trailing edges of 
a pulse. 

tree 

Recovery time: The time between the reference 
point on the trailing edge of an asynchronous 
input control pulse and the reference point on the 
activating edge of a synchronous (clock) pulse 
input such that the device will respond to the 
synchronous input. 


S4 






fccTion s 

54/74 ferie/ 
DqIci f heel/ 


SionotiBS 




PIN CONFIGURATIONS 


54/7400 

54H/74H00 

54S/74S00 

54LS/74LS00 


ORDERING CODE (See Section 9 for further Package and Ordering information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70“C 

MILITARY RANGES 

Vcc = ± '^A = -55“C to 125“C 

Piastic DIP 

Fig. A 
Fig. A 

N7400N • N74H00N 
N74S00N • N74LS00N 


Ceramic DIP 

Fig. A 
Fig. A 

N7400F • N74H00F 
N74S00F • N74LS00F 

S5400F • S54H00F 

S54S00F • S54LS00F 

Flatpak 

Fig. B 
Fig. A 


S5400W • S54H00W 
S54S00W • S54LS00W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

liH (mA) 

40 

50 

50 

20 

liL (mA) 

-1.6 

-2.0 

-2.0 

-0.36 

Outputs 

I OH (mA) 

-400 

-500 

-1000 

-400 

lOL (mA) 

16 

20 

20 

4/8 (a) 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, V|N = OV 


8.0 


16.8 


16 


1.6 

mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


12 


40 


36 


4.4 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl= 15pF 
Rl= 4oon 

Cl = 25pF 

Rl= 280 n 

Cl= 15 pF 
RL=280a 

Cl = 15pF 

Rl = 2 k n 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 

Waveform 1 


22 


10 


4.5 


15 

ns 

tpHL Propagation delay 

Waveform 1 


15 


10 





ns 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7401 

54H/74H01 

54LS/74LS01 


PIN CONFIGURATIONS 



ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0°C to +70°C 

MILITARY RANGES 

VCC = 5V ± 10%; Ta = -55°C to +125°C 

Plastic DIP 

Fig. A 
Fig. C 

N7401N • N74LS01N 

N74H01N 


Ceramic DIP 

Fig. A 
Fig. C 

N7401F • N74LS01F 

N74H01F 

S5401F • S54LS01F 

S54H01F 

Flatpak 

Fig. B 
Fig. A 


S5401W • S54H01W 

S54LS01W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

IlH (mA) 

40 

50 


20 

liL (mA) 

-1.6 

-2.0 


-0.36 

Outputs 

lOH (mA) 

+250 

+250 


+100 

lOL (mA) 

16 

20 


4/8 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


8.0 


10 




1.6 

mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


22 


40 




4.4 

mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl- 

15 pF 
40011 

Cl = 
Rl = 

25 pF 

280 n 


Cl = 
Rl = 

15pF 

2k fi 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


45(c) 


15 




32 

ns 

tPHL 

Propagation delay 

Waveform 1 


15 


12 




28 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial c. Rl = 4kn for tpLH. 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7402 

54S/74S02 

54LS/74LS02 


PIN CONFIGURATIONS 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


n 

PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T^ = 0°C to 70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; T/v = -55°c to 125°C 

Plastic DIP 

Fig. A 
Fig. A 

N7402N • N74S02N 

N74LS02N 


Ceramic DIP 

Fig. A 
Fig. A 

N7402F • N74S02F 

N74LS02F 

S5402F • S54S02F 

S54LS02F 

Flatpak 

Fig. B 
Fig. A 


S5402W 

S54S02W • S54LS02W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|H (mA) 

40 


50 

20 

liL (mA) 

-1.6 


-2.0 

-0.36 

Outputs 

lOH (mA) 

-400 


-1000 

-400 

loL (mA) 

16 


20 

4/8 



Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


16 




29 


3.2 

mA 

ICCL 

Supply current 

Vcc = Max, ViN = (c) 


27 




45 


5.4 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

JJ n 

r 1 - 

II II 

15pF 

40011 


Cl = 
Rl- 

15 pF 

280 n 

II II 

15 pF 

2k fl 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tpLH 

Propagation delay 

Waveform 1 


15 




5.5 


15 

ns 

tPHL 

Propagation delay 

Waveform 1 


15 




5.5 


15 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. ViN = OV for one input and > 4.5V for other input on each gate. 
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54/7403 

54S/74S03 

54LS/74LS03 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70°C 

MILITARY RANGES 

Vcc = ± 10 %; Ta = -55°c to *125°C 

Plastic DIP 

Fig. A 
Fig. A 

N7403N • N74S03N 

N74LS03N 


Ceramic DIP 

iim 

N7403F • N74S03F 

N74LS03F 

S5403F • S54S03F 

S54LS03F 

Flatpak 



S5403W 

S54S03W • S54LS03W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 



PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|H (/uA) 

40 


50 

20 

liL (mA) 

-1.6 


-2.0 

-0.36 

Outputs 

lOH (fiA) 

+250 


+250 

+100 

lOL (rnA) 

16 


20 

4/8 (a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


8.0 




13.2 


1.6 

mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


22 




36 


4.4 

mA 


AC CHARACTERISTICS T^ = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15 pF 

400 n 


Cl = 
Rl = 

15 pF 
28012 

II II 

15pF 
2 k fl 

UNIT 




Mln 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


45 <‘=1 




7.5 


32 

ns 

tPHL 

Propagation delay 

Waveform 1 


15 




7.0 


28 

ns 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. Rl = 4kn for tpLH . 
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PIN CONFIGURATIONS 


54/7404 

54H/74H04 

54S/74S04 

54LS/74LS04 


ORDERING CODE (See Section 9 for further Package and Ordering information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to ^TO^C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to +125°C 

Plastic DIP 

Fig. A 
Fig. A 

N7404N • 

N74S04N • 

N74H04N 

N74LS04N 


Ceramic DIP 

Fig. A 

N7404F • 

N74H04F 

S5404F 

• 

S54H04F 

Fig. A 

N74S04F • 

N74LS04F 

S54S04F 

• 

S54LS04F 

Flatpak 

Fig. B 



S5404W 

• 

S54H04W 

Fig. A 



S54S04W 

• 

S54LS04W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

I|H (juA) 

40 

50 

50 

20 

liL (mA) 

-1.6 

-2.0 

-2.0 

-0.36 

Outputs 

lOH i/JiM 

-400 

-500 

-1000 

-400 

lOL (mA) 

16 

20 

20 

4/8 (a) 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, V|N = OV 






24 



mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


33 


58 


54 


6.6 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15 pF 
400 a 

•II 11 

o cc 

25 pF 

280 a 

Cl = 
Rl= 

15 pF 

280 a 

II II 

15pF 

2 k a 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


22 




■a 


15 


tPHL 

Propagation delay 

Waveform 1 

_i 


15 


10 


5.0 


15 

ns 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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PIN CONFIGURATIONS 


54/7405 

54H/74H05 

54S/74S05 

54LS/74LS05 


ORDERING CODE (See Section 9 for further Package and Ordering information.) 


PACKAGES 

PIN 

COMMERCIAL RANGES 

MILITARY RANGES 

CONF. 

Vcc = 5V ± 5%; Ta 

= 0°C to +70°C 

Vcc = 5V ± 10%; = 

-55®C to +125°C 

Plastic DIP 

Fig. A 
Fig. A 

N7405N • 

N74S05N • 

N74H05N 

N74LS05N 


Ceramic DIP 

Fig. A 

N7405F • 

N74H05F 

S5405F 

• 

S54H05F 

Fig. A 

N74S05F • 

N74LS05F 

S54S05F 

• 

S54LS05F 

Flatpak 

Fig. B 



S5405W 

• 

S54H05W 

Fig. A 



S54S05W 

• 

S54LS05W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

IlH (mA) 

40 

50 

50 

20 

liL (mA) 

-1.6 

-2.0 

-2.0 

-0.36 

Outputs 

lOH (/iA) 

+250 

+250 

+250 

+100 

lOL (mA) 

16 

20 

20 j 

4/8 (a) 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 


54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


12 


26 


19.8 


2.4 

mA 

ICCL 

Supply current 

Vcc = Max, V|N ^ 4.5V 


33 


58 


54 


6.6 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15 pF 
400 (i 

Cl = 
Rl = 

25 pF 
28011 

Cl = 
Rl = 

15 pF 
280 0 

Cl = 
Rl = 

15 pF 
2k fl 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


55«=' 


15 




32 

ns 

tPHL 

Propagation delay 

Waveform 1 


15 


12 

■1 

7.0 


28 

ns 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. Rl = 4kfi for tpLH . 
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54/7406 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to ^70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°C to ^125°C 

Plastic DIP 

Fig. A 

N7406N 


Ceramic DIP 

Fig. A 

N7406F 

S5406F 

Flatpak 

Fig. A 


S5406W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 






IOL(mAl 

250 

30/40^3) 





PIN CONFIGURATION 



Figure A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TccT rnKirkiTioMc 

54/74 


54S/74S 


UNIT 



Min 

Max 



Min 

Max 

Min 


VoL 

Output LOW 

Vcc = Min 

lOL = 16mA 


0.4 


HHI 





V 


voltage 

ViN = 2.0V 

lOL = 30mA Mil 


0.7 







V 




IOL= 40mA Com 


0.7 







V 

lOH 

Output HIGH 
current 

Vcc = Min, ViN - 0.8V 
VouT = 30V 


250 

■ 

■ 



■ 

■ 


ICCH 

Supply current 

Vcc = Max, V(N = OV 


42 







mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


38 







mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

II II 

j .j 

o oc 

15 pF 

lion 




UNiT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


15 







ns 

tPHL 

Propagation delay 

Waveform 1 


23 







ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7407 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = ± 5%: T* = 0 “C to •70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -SS^C to ^^S^C 

Plastic DIP 

Fig. A 

N7407N 


Ceramic DIP 

Fig. A 

N7407F 

S5407F 

Flatpak 

Fig. A 


S5407W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

I'lUmA! 

40 

-1.6 





250 

30/40 (a) 






DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


Max 



Min 


Min 

Max 

VoL Output LOW 

voltage 

Vcc = Min 

ViN = 2.0V 

lOL = 16mA 


0.4 

mBi 

HHI 





V 

lOL = 30mA Mil 


0.7 







V 

IOL= 40mA Com 


0.7 







V 

lOH Output HIGH 

current 

Vcc = Min, ViN = 2.0V 
VouT = 30V 


250 

■ 

■ 

■ 

■ 

■ 

■ 


IccH Supply current 

Vcc = Max, ViN > 4.5V 


41 







mA 

IccL Supply current 

Vcc = Max, ViN = OV 


30 







mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15 pF 

lion 




UNIT 




Min 


Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 


mm 







ns 

tPHL 

Propagation delay 

Waveform 2 


23 







ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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PIN CONFIGURATIONS 


54/7408 

54H/74H08 

54S/74S08 

54LS/74LS08 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70°C 

MILITARY RANGES 

Vcc = S'' ± I®*/®; Ta = -55“C to +125“C 

Plastic DIP 

Fig. A 
Fig. A 

N7408N • N74H08N 
N74S08N • N74LS08N 


Ceramic DIP 


N7408F • N74H08F 
N74S08F • N74LS08F 

S5408F • S54H08F 

S54S08F • S54LS08F 

Flatpak 

Fig. B 
Fig. A 


S54H08W 

S5408W/S54S08W/S54LS08W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 








20 





-0.36 

Outputs 

lOH (mA) 

-800 

-500 

-1000 

-400 

loL (mA) 

16 

20 

20 

4/8 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 


54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Min 

Max 

Min 

Max 

Min 

1211101 

ICCH 

Supply current 

Vcc = Max, ViN ^ 4.5V 




40 


32 


■a 

mA 

ICCL 

Supply current 

Vcc = Max, ViN = OV 


33 


64 


57 


8.8 

mA 


AC CHARACTERISTICS T/^ = 25*^0 (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15 pF 
40011 

Cl = 
Rl = 

25 pF 
28011 

Cl = 
Rl = 

15pF 

28011 

Cl = 
Rl = 

15pF 

2kn 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 


27 


12 


7.0 


15 

ns 

tPHL 

Propagation delay 

Waveform 2 

! 

19 


12 


7.5 


20 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7409 

54S/74S09 

54LS/74LS09 


PIN CONFIGURATION 


Ordering code (See section 9 tor further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0°C to ^70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; T^ = -55°C to +125“C 

Plastic DIP 

Fig. A 
Fig. A 

N7409N • N74S09N 

N74LS09N 


Ceramic DIP 

Fig. A 
Fig. A 

N7409F • N74S09F 

N74LS09F 

S5409F • S54S09F 

S54LS09F 

Flatpak 

Fig. A 
Fig. A 


S5409W • S54S09W 

S54LS09W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

IlH (mA) 

40 


50 

20 

liL (mA) 

-1.6 


-2.0 

-0.36 

Outputs 

lOH (juA) 

-800 


-1000 

-400 

lOL (mA) 

16 


20 

4/8 (a) 


[I 


'l4l Vcc 

[I 


jU 

□: 

_V|Ki 


K 


U] 

K 

JH 

jo] 

E 

_y 01 

3 

GND [T 

T_ 

n 


Figure A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN ^ 4.5V 


21 




32 


mm 

mA 

ICCL 

Supply current 

Vcc = Max, V|N = OV 


33 




57 


8.8 

mA 


AC CHARACTERISTICS T/y = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

4000 



QQI 

II II 

15pF 

2kn 

UNIT 





Max 

Min 

Max 


IQQII 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 


32 




■a 


35 

ns 

tPHL 

Propagation delay 

Waveform 2 


24 




10 



ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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PIN CONFIGURATIONS 


54/7410 

54H/74H10 

54S/74S10 

54LS/74LS10 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70X 

MILITARY RANGES 

Vcc = 5V ± 10 %; Ta = -55°C to +125°C 

Plastic DIP 

Fig. A 
Fig. A 

N7410N • N74H10N 

N74S10N • N74LS10N 


Ceramic DIP 

Fig. A 
Fig. A 

N7410F • N74H10F 

N74S10F • N74LS10F 

I 

S5410F • S54H10F 

S54310F • S54LS10F 

Flatpak 

Fig. B 
Fig. A 


S5410W • S54H10W 
S54S10W • S54LS10W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

IlH (mA) 

40 

50 

50 

20 

liL (mA) 

-1.6 

-2.0 

-2.0 

-0.36 

Outputs 

lOH ifiA) 

-400 

-500 

-1000 

-400 

lOL (mA) 

16 

20 

20 

4/8 


[I 

— 

TIr 

— 

'iTl Vcc 

IX 

— ' 

U 


El 

[I 

— 

V 

— 

E 

□: 

"nl 


— 

E 

E 

X 

J 


E 

E 


1 

J 

E 

GNP [T 



tL 

E 


Figure A 


nr 


- "in 

LL. 

E 


a 


■E 

E 




■Jl] 

Vcc (31 


( ] 

J 

TTl GND 

m 

_ 

1U: 


- 

[I 


g 


-E 


1- 

-13 


Figure B 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

94/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 




Max 

Min 


Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 




12.6 




1.2 

mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


16.5 


30 


27 


3.3 

mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/743 

54LS/74LS 

m 


PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

40011 

Cl = 

Rl = 

25 pF 

280 a 

Cl = 
Rl = 

15 pF 
280 

II 11 

15 pF 

2k a 









Min 

Max 


Max 

m 

tPLH 

Propagation delay 

Waveform 1 




10 


la 


15 


tPHL 

Propagation delay 

Waveform 1 


15 


10 


5.9 


15 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commerci^l 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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PIN CONFIGURATION 


54/7411 

54H/74H11 

54S/74S11 

54LS/74LS11 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN ^ 4.5V 


12 


30 


24 


3.6 

mA 

ICCL 

Supply current 

Vcc = Max, V|N = OV 


20 


48 


42 


6.6 

mA 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0“C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55“C to +125“C 

Plastic DIP 

Fig. A 
Fig. A 

N7411N • N74H11N 

N74S11N • N74LS11N 


Ceramic DIP 

Fig. A 
Fig. A 

N7411F • N74H11F 

N74S11F • N74LS11F 

S5411F • S54H11F 

S54S11F • S54LS11F 

Flatpak 

Fig. B 
Fig. A 


S5411W • S54H11W 
S54S11W • S54LS11W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

IlH (mA) 

40 



mQiiH 

III (mA) 

-1.6 




Outputs 

1 > 

-800 

16 

-500 

20 


-400 

4/8 




AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

Rl = 

15pF 
400 a 

Cl = 
Rl = 

25 pF 
2800 

Cl = 
Rl = 

15 pF 
2800 

II II 

15 pF 

2k O 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 




12 


7.0 


15 

ns 

tPHL 

Propagation delay 

Waveform 2 


19 


12 


7.5 


20 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7412 

54LS/74LS12 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70‘‘C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55“C to +125^ 

Plastic DIP 

Fig. A 

N7412N 

• 

N74LS12N 


Ceramic DIP 

Fig. A 

N7412F 

• 

N74LS12F 

S5412F • 

S54LS12F 

Flatpak 

Fig. A 


S5412W • 

S54LS12W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

I'i'umAl 

40 

-1.6 



20 

-0.36 

lOL^mAl 

-800 

16 



-400 

4/8 



Figure A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


6.0 






1.4 

mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


16.5 






3.3 

mA 


AC CHARACTERISTICS - 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Rl = 

15pF 

400n 



Cl = 
Rl = 

15pF 

2kn 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


45^'=' 






32 

ns 

tPHL 

Propagation delay 

Waveform 1 


15 






28 

ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. Rl = 4kn for tPLH . 
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54/7413 

54LS/74LS13 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vqc = 5V ± 5%; = 0°C to +70^ 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to ^125°C 

Plastic DIP 

Fig. A 

N7413N • N74LS13N 




N7413F • N74LS13F 

S5413F • S54LS13F 



, 

S5413W • S54LS13W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 



PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

, . I|H (juA) 

l,L(mA) 

40 

-1.6 



20 

-0.4 





-400 

4/8(3) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 


Min 

Max 

Min 

Max 

Min 

Max 

\/t+ Positive going 

threshold 

Vcc = 5V 





B 

B 



V 

Vt- Negative going 

threshold 



B 



B 

B 


1.1 

V 

AVt Hysteresis 

Vcc = 5V 


B 



B 

B 

B 

B 

V 

IccH Supply current 

Vcc = Max, ViN = OV 


23 






6.0 

mA 

IccL Supply current 

Vcc = Max, ViN > 4.5V 

_j 


32 

_i 





7.0 

mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

II II 

o oc 

15 pF 
40011 



Cl = 

Rl = 

15pF 

2 k n 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tPLH 


■■■ 

27 

■Bjll 

nm 

iniiii 

■nn 

mum 

22 

ns 

Propagation delay 

Figure H 










tPHL 


m 

22 

m 

HU 

IHI 

ilHi 

IHI 

27 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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TYPICAL CHARACTERISTICS 


(54/74) 

V|N vs VOUT 
TRANSFER FUNCTION 


(54LS/74LS) 

V|N vs VoUT 
TRANSFER FUNCTION 


— 

H < 

> O 

II O - 
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0 0.4 0.8 1.2 1.6 2 

Vi INPUT VOLTAGE V 














Vcc 
Ta = 

5.0V 






25°C 
























V|N—INPUT VOLTAGE-VOLTS 


Figure B 


Figure E 


(54/74) 

THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
POWER SUPPLY VOLTAGE 


(54LS/74LS) 

THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
POWER SUPPLY VOLTAGE 



25 

C 








- 
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^ POSITIVE-GOir 

II 

sIG TH 

RESH 

OLD_ 



VOLTAGE. Vt’+ j 




NE 

GATIV 
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ERES 
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■+-V 
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ZJ 
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0 1_I_I_I_i_ \ _1_I_I 

4.5 1.75 E 5.25 5.5 


VCC SUPPLY VOLTAGE V 



4.5 4.75 5.0 5.25 5.5 


Vcc—SUPPLY VOLTAGE—VOLTS 


Figure C 


Figure F 


(54/74) 

HYSTERESIS vs TEMPERATURE 



-75 -50 -25 0 26 50 75 100 125 

ta-free air TEMPERATURE-°C 


(54LS/74LS) 

THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
AMBIENT TEMPERATURE 






Vc 

c= 5. 

)V 


_ _ 

V 

T+ 








































1 - 








zi; 






_I 

A 

Vt 






I 

! 



z] 




















-75 -25 25 75 125 

Ta—AMBIENT TEMPERATURE—°C 


Figure D 


Figure G 


FUNCTIONAL DESCRIPTION 

The “13” contains two 4-input NAND gates 
which accept standard TTL input signals 
and provide standard TTL output levels. 
They are capable of transforming slowly 
changing input signals into sharply defined, 
jitter-free output signals. In addition they 
have greater noise margin than convention¬ 
al NAND gates. 

Each circuit contains a 4-input Schmitt 
trigger followed by a Darlington level shifter 
and a phase splitter driving a TTL totem pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow input 
transitions, and provide different input 
threshold voltages for positive and 
negative-going transitions. This hysteresis 
between the positive-going and negative¬ 
going input threshold (typically 800mV) is 
determined by resistor ratios and is essen¬ 
tially insensitive to temperature and supply 
voltage variations. As long as three Inputs 
remain at a more positive voltage than Vt+ 
(Max), the gate will respond in the tran¬ 
sitions of the other input as shown in Figure 
H. 


AC WAVEFORMS 


Vm = 1.5V (54/7413) 

Vm= 1.3V (54LS/74LS13) 


i^i.rv 


^0.9V 



"^‘PHL"* 

V" 

’**PLH'^ 




_ 

Figure H 

















54/7414 PIN CONFIGURATION 



ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5 V ± 5 %; = O^C to + 70 °C 

MILITARY RANGES 

Vcc = 5 V ± 10 %; Ta = -55°c to + 125 '’C 

Plastic DIP 

Fig. A 

N7414N • N74LS14N 


Ceramic DIP 

Fig. A 

N7414F • N74LS14F 

S5414F 

• 

S54LS14F 

Flatpak 

Fig. A 


S5414W 

• 

S54LS14W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


40 

-1.2 



20 

-0.4 


-800 

16 



I 

00 o 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Vt+ Positive-going 

threshold 

Vcc = 5V 

1.5 

2.0 





1.5 

1.9 

V 

Vt- Negative-going 

threshold 

Vcc = 5V 

0.6 

1.1 





0.6 

1.1 

V 

AVt Hysteresis 

Vcc = 5V 

0.4 






0.4 


V 

IccH Supply current 

Vcc = Max, ViN = OV 


36 






16 

mA 

IccL Supply current 

Vcc = Max, ViN ^ 4.5V 


60 






21 

mA 


AC CHARACTERISTICS Tj\ = 25°C (See Section 4 for Waveforms and Conditions.) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

II II 

O DC 

15 pF 
400(1 

' 


Cl = 
Rl = 

15 pF 
2k (1 

Min 

Max 

Min 

Max 



Min 

Max 

tPLH 


■■■ 

22 

■■I 

Ijllll 

HI 

■jlH 

■■I 

22 

ns 

Propagation delay 

Figure H 










tPHL 


■H 

22 

■H 

HI 

HI 

HI 

IHI 

22 

ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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AVt-HYSTERESIS [(Vt + )-(Vt - )] THRESHOLD VOLTAGE AND HYSTERESIS V Vq OUTPUT VOLTAGE V 



FUNCTIONAL DESCRIPTION 

The “14” contains six logic inverters which 
accept standard TTL input signals and pro¬ 
vide standard TTL output levels. They are 
capable of transforming slowly changing 
input signals into sharply defined, jitter-free 
output signals. In addition they have greater 
noise margin than conventional inverters. 

Each circuit contains a Schmitt trigger fol¬ 
lowed by a Darlington level shifter and a 
phase splitter driving a TTL totem pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow input 
transition, and provide different input 
threshold Voltages for positive and 
negative-going transitions. This hysteresis 
between the positive-going and negative- 
going input thresholds (typically 800mV) Is 
determined internally by resistor ratios and 
is essentially insensitive to temperature and 
supply voltage variations. 

AC WAVEFORMS 
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54S/74S15 

54LS/74LS15 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CGNF. 

/COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0“C to +70"C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°C to +125°C 

Plastic DIP 

Fig. A 

N74S15N f N74LS15N 


Ceramic DIP 

Fig, A 

N74S15F • N74LS15F 


Flatpak 

Fig. A 




INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 

54/74 



54LS/74LS 

IMmAl 



50 

-2.0 





+250 

20 

+100 

4/8 (a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


~ ' '' ■ r— V ” 

PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 





Min 

BSII 

ICCH 

Supply current 

VcQ = Max, ViN > 4.5V 









mA 

ICCL 

Supply current 

Vcc = Max, ViN = OV 






42 


6.6 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
Rl = 

15 pF 

280 n 

II II 

15 pF 

2k 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 









ns 

tPHL 

Propagation delay 

Waveform 2 






9.0 


li^SIIII 

ns 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7416 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PIN CONFIGURATION 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0 ‘’C to ^70“C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55X to +125°C 

Plastic DIP 

Fig. A 

N7416N 


Ceramic DIP 

Fig. A 

N7416F 

S5416F 

Flatpak 

Fig. A 


S5416W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


40 

-1.6 




loL^mAl 

250 

30/40^^^ 






Figure A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*'’’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

VoL Output LOW 

voltage 

Vcc = Min 

ViN = 2.0V 

lOL = 16mA 


0.4 







V 

lOL = 30mA Mil 


0.7 







V 

IOL= 40mA Com 


0.7 







V 

loH Output HIGH 

current 

Vcc = Min, ViN = 0.8V 
VoUT = 15V 


250 







mA 

IcCH Supply current 

Vcc = Max, ViN = OV 


42 







mA 

IcCL Supply current 

Vcc = Max, ViN ^ 4.5V 


38 







mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15 pF 

lion 




UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


15 







ns 

tpHL 

Propagation delay 

Waveform 1 


23 







ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7417 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0 °C to +70“C 

MILITARY RANGES 

Vcc = 5V ± 10%; - -55“C to ^125“C 

Plastic DIP 

Fig. A 

N7417N 


Ceramic DIP 

Fig. A 

N7417F 

S5417F 

Flatpak 

Fig. A 


S5417W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 



54S/74S 

54LS/74LS 

, . I|H (mA) 

l,L (mA) 

40 

-1.6 




X * lOH (juA) 

loL(mA) 

250 

30/40 





PIN CONFIGURATION 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TFftT rnMniTinM.Q 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

VoL 

Output LOW 

Vcc = Min, 

lOL = 16mA 


0.4 







V 


voltage 

ViN = 0.8V 

lOL = 30mA Mil 


0.7 







V 




lOL = 40mA Com 


0.7 







V 

lOH 

Output HIGH 
current 

Vcc = Min, ViN = 2.0V 

VouT = 15V 

■ 

250 







/zA 

ICCH 

Supply current 

Vcc = Max, ViN > 4.5V 


41 







mA 

ICCL 

Supply current 

Vcc = Max, ViN = OV 


30 







mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

II II 

O QC 

15pF 

lion 




D 





mum 



Min 


Min 

Max 

■ 

tpLH 

Propagation delay 

Waveform 2 


■a 







HQH 

tpHL : 

Propagation delay 

Waveform 2 


23 







ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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PIN CONFIGURATIONS 


54/7420 

54H/74H20 

54S/74S20 

54LS/74LS20 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0°C to +70°C 

MILITARY RANGES 

Vcc = ± 10%; Ta = -55“C to M25‘’C 

Plastic DIP 

Fig. A 
Fig. A 

N7420N • N74H20N 

N74S20N • N74LS20N 


Ceramic DIP 

^^9 

N7420F • N74H20F 

N74S20F • N74LS20F 


Flatpak 

Fig. B 
Fig. A 


S5420W • S54H20W 

S54S20W • S54LS20W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

IlH (/uA) 

40 

50 

50 

20 

liL (mA) 

-1.6 

-2.0 

-2.0 

-0.36 

Outputs 

lOH (/uA) 

-400 

-500 


-400 

lOL (mA) 

16 

20 

20 

4/8(a) 




Figure B 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Noteb) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


4.0 


8.4 


8.0 


0.8 

mA 

ICCL 

Supply current 

Vcc = Max, ViN ^ 4.5V 




20 


18 



mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

40011 

Cl = 
Rl = 

25 pF 

280 n 

II II 

.j 

O DC 

15 pF 
280 n 

Cl = 
Rl = 

15pF 

2k fl 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


22 


10 


moil 


15 

ns 

tPHL 

Propagation delay 

Waveform 1 


15 


10 


5.0 


15 

ns 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 


sjonDtics 


57 




















































54/7421 

54H/74H21 

54LS/74LS21 


PIN CONFIGURATIONS 


ORDERING CODE (See Section 9 for further Package and Ordering information.) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNiT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN > 4.5V 


8.0 


20 




2.4 

mA 

ICCL 

Supply current 

Vcc = Max, ViN = 0V 


13 


32 




IB 

mA 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

inputs 

IlH (/iA) 

40 

50 


20 

IIL (mA) 

-1.6 

-2.0 


-0.36 

Outputs 

lOH (mA) 

-800 

-500 


-400 

lot (mA) 

16 

20 


4/8 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%: = 0”C 10 *70°C 

MILITARY RANGES 

Vcc = 5V ± 10 %; Ta = -55°C to +125°C 

Plastic DIP 

Fig. A 

Fig. A 

N7421N • N74H21N 

N74LS21N 


Ceramic DIP 

Fig. A 
Fig. A 

N7421F • N74H21F 

N74LS21F 

S5421F • S54H21F 

S54LS21F 

Flatpak 

Fig. B 
Fig. A 


S5421W • S54H21W 

S54LS21W 


d: 

d 


□j 




14] VCC 

jD 

Jll 

IE 

3 ■ 

3 


Figure A 



Figure B 


AC CHARACTERISTICS T/y = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

DO O 
1 “ 1“ 

II II 

15 pF 
400 li 


mm 


Cl = 
Rl = 

15pF 

2 k 

UNIT 




Min 

Max 

Min 

BSI 



Min 


■■ 

tPLH 

Propagation delay 

Waveform 2 


27 


■a 




IB 


tPHL 

Propagation delay 

Waveform 2 




12 




20 

IB 


NOTE 

a. The slashed numbers indicate differertt parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54H/74H22 

54S/74S22 

54LS/74LS22 


PIN CONFIGURATIONS 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to +125“C 

Plastic DIP 

Fig. A 
Fig. A 

N74H22N 

N74S22N • N74LS22N 


Ceramic DIP 

Fig. A 
Fig. A 

N74H22F 

N74S22F • N74LS22F 

S54H22F 

S54S22F • S54LS22F 

Flatpak 

Fig. B 
Fig. A 


S54H22W 

S54S22W • S54LS22W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 


moi 


54LS/74LS 

Inputs 

liH (mA) 





liL (mA) 





Outputs 

lOH (/xA) 


+250 

+250 

+100 

lOL (mA) 


20 

20 

4/8 (a) 




Figure B 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 


WM 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 




IQQI 


6.6 


0.8 

mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 




20 


18 


2.2 

mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 


Cl = 
Rl = 

25 pF 
2801) 

II 11 

15 pF 
28011 

Cl = 
rl = 

15 pF 
2k 11 

UNIT 




Min 

Max 

Min 

Max 

Mm 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 






B9 


32 

ns 

tPHL 

Propagation delay 

Waveform 1 




12 




28 

ns 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 


siqiiDtics 
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54/7423 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


LOGIC DIAGRAM 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(‘’) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

'IH 

Input HIGH current 
for Strobe input 

Vcc “ V|N = 2.4V 


160 







/liA 

l|L 

Input LOW current 
for Strobe input 

Vcc = Max, V|N = 0.4V 


-6.4 







mA 

'CCH 

Supply current 

Vcc = Max, V|N = OV 


16 







mA 

ICCL 

Supply current 

Vcc = Max, Vj|s| >4.5V 


19 







mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

Rl = 400ft 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

•PLH Propagation delay 

tPHL 

Waveform 1 


22 

16 







ns 

ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l(H (mA) 
l|L (mA) 

40 

-1.6 




Outputs 

> > 

-800 

16 






PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V ± 5%; Ta= 0"C to +70‘*C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to +125“C 

Plastic DIP 

Fig. A 

N7423N 


Ceramic DIP 

Fig. A 

N7423F 

S5423F 

Flatpak 

Fig. A 


S6423W 


x[T 


— 

Vcc 

d[T 

— 



Isl X 

cd 




in D 

G d 

1 



r- 

Ul c 

B[I 

1 




r 

in G 

a[T 

V 


T" 

Til B 

y[T 



in A 

GND d 


9— 

Tl Y 


Figure A 


















DC CHARACTERISTICS using expander inputs, Vqq = 4.5V, Ta = -55°C 


PARAMETER 

TEST CONDITIONS 

5423 




UNIT 

Min 

Max 

Min 

Max 


Max 


Max 

lx Expander current 

Vxx = 0.4V, loL = 16 mA 


-3.5 







BySBIli 










iESBillil 

Vbe(Q) Base-emitter 
voltage of out¬ 
put transistor 

lx + lx ~ 410/[iA 

Rxx = 0, Iql =16mA 


1.1 







■ 

lx + lx = 700 mA 

RXX = 0 , Iql = 20 mA 

■ 








■ 

Vqh Output HIGH 

voltage 


H 

■ 

■ 

■ 


■ 

■ 

■ 

■ 


■ 


■ 

■ 

■ 

■ 

■ 

■ 

■ 

Vql Output LOW 

voltage 

lx + lx = 300/LtA 

Rxx = 11412, Iql “ 16mA 


0.4 







V 

lx + lx = 470 /liA 
^XX “ 6812, Iql “ 20 mA 









V 


DC CHARACTERISTICS using expander inputs, Vcq = 4.75V, Ta = OX 


PARAMETER 

TEST CONDITIONS 

7423 




UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

lx Expander current 

^XX ” 0.4V, Iql ~ 16mA 









mA 

Vx = 1.4V, lx = 0 , Iql = 0 









mA 

Vbe(Q) Base-emitter 
voltage of out¬ 
put transistor 

lx + lx = 620 mA 

Rxx = 0 , Iql = 16mA 


1.0 

■ 

■ 

■ 

■ 

■ 




■ 

■ 

■ 

■ 

■ 

■ 


■ 

■ 

Vqh Output HIGH 

voltage 

lx = 270nA,\x = -“270mA 

Iqh “ AOOfxA 

H 








■ 

lx = 670 /liA,Ix = 570/LtA 

Iqh = 600/zA 









■ 

. 

Vql Output LOW 

voltage 

lx + lx = 430 mA 

Rxx ” 10512, Iql “ 16mA 

■ 

0.4 

■ 

■ 


■ 

■ 



lx + lx “ 600 mA 

Rxx ~ 6312 ,Iql “ 20mA 









V 


sionotics 


61 



















































54/7425 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


LOGIC DIAGRAM 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE***’ 


PARAMETER 

TEST CONDITIONS 

64/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

•CCH 

Supply current 

Vcc “ Max, V|(sj = OV 


16 







mA 

•CCL 

Supply current 

Vcc = Max. V||s| > 4.5V 


19 







mA 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74US 

G Inputs 'IH/''A) 

l|L (mA) 

160 

-6.4 




Other inputs 

l|L (mA) 

40 

-1.6 




Outputs 'OH(a<A) 

Iql (mA) 

-800 

16 





(EACH GATE) 



PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0“C to +70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to +125“C 

Plastic DIP 

Fig. A 

N7425N 


Ceramic DIP 

Fig. A 

N7426F 

S5425F 

Flatpak 

Fig. A 


S6425W 


d|T 

cCE 

G [T 


Y [T 
GND [T^ 




141 Vcc 
IT] D 

U] c 




’to] b 

T] A 
~8~| Y 


Figure A 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

Rl = 400Q 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

'pHL Propagation delay 

Waveform 1 


22 

15 







ns 

ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Comercial tem¬ 
perature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7426 

54LS/74LS26 


PIN CONFIGURATION 



ORDERING CODE (See Section 9 for further Package and Ordering information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0 °C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -SSX to ^125‘’C 

Plastic DIP 

Fig. A 

N7426N 

• 

N74LS26N 


Ceramic DIP 

Fig. A 

N7426F 

• 

N74LS26F 

S5426F • S54LS26F 






S54LS26W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

IQQI 


54S/74S 

54LS/74LS 


B 



20 

-0.4 

loUmAl 

4-50 

16 



+50 

4/8 (a> 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TCCT 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

lOH 

Output HIGH 

Vcc = Min 

VouT = 12V 


50 






50 

)uA 

current 

ViN = ViL 

VouT = 15V 


1.0 






1.0 

mA 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


8.0 






1.6 

mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


22 






4.4 

mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

'’L = 

15 pF 
IkO 



Cl = 
Rl = 

15pF 

2 k n 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 








32 

ns 

tPHL 

Propagation delay 

Waveform 1 


17 






28 

ns 


NOTE 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7427 

54LS/74LS27 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T/v = OX to +70X 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to ^125X 

Plastic DIP 

Fig. A 

N7427N 

• N74LS27N 


Ceramic DIP 

Fig. A 

N7427F 

• N74LS27F 

S5427F 


S54LS27F 

Flatpak 

Fig. A 


S5427W 

• 

S54LS27W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

lumA) 

40 

-1.6 



20 

-0.36 

,'oTSl 

-800 

16 



-400 

4/8 (a) 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Noteb) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 


54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 


Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = ov 


16 






4.0 

mA 

ICCL 

Supply current 

Vcc = Max, V|N ^ 4.5V 


26 






6.8 

mA 


AC CHARACTERISTICS Ta = 25''C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 


Cl- 
Rl = 

15pF 

40011 



Cl = 
Rl = 

15 pF 
2 kli 

UNIT 





Max 

Min 

Max 




Max 


tPLH 

Propagation delay 

Waveform 1 


15 






15 

ns 

tPHL 

Propagation delay 

Waveform 1 


11 






15 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7428 

54LS/74LS28 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vqc = 5V ± 5%; = OX to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55X to +125X 

Plastic DIP 

Fig. A 

N7428N • 

N74LS28N 



Ceramic DIP 

Fig. A 

N7428F • 

N74LS28F 

S5428F • 

S54LS28F 

Flatpak 

Fig. A 



S5428W • 

S54LS28W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

l^mAl 

40 
-1.6 



20 

-0.4 

o®" I'oTiS 

-2400 

48 



-1200 

12/24*®’ 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

los 

Output short 
circuit current 

Vcc = Max, VouT = OV 

-70 

-180 

■ 

■ 

■ 

■ 

-30 

-100 

mA 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


21 







mA 

ICCL 

Supply current 

Vcc = Max, ViN ^ 4.5V 


57 






13.8 

mA 


AC CHARACTERISTICS T/^ = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Rl- 

133n 



II II 

45pF 

667n 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


9.0^^) 






24 

ns 

tPHL 


12 (c) 






24 

ns 

tPLH 

Propagation delay 

Waveform 1 


15(1) 







ns 

tPHL 


led) 







ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commerical 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. Cl = 50pF for 54/7428 

d. Cl = 150pF for 54/7428 
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54/7430 

54H/74H30 

54LS/74LS30 


PIN CONFIGURATIONS 



ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0“C to +70“C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°c to +125°C 

Plastic DIP 


N7430N • N74H30N 

N74LS30N 


Ceramic DIP 


N7430F • N74H30F 

N74LS30F 

S5430F • S54H30F 

S54LS30F 

Flatpak 

Fig. B 
Fig. A 


S5430W • S54H30W 

S54LS30W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 



PINS 

54/74 

54H/74H 

54S/74S 

^29 

Inputs 

l|H (mA) 

40 

50 



liL (mA) 

-1.6 

-2.0 



Outputs 

lOH (/uA) 

-400 




lOL (mA) 

16 



4/8<a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

mm 



IQJj 


Min 


Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 




■a 




0.5 

1^331 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


6.0 


10 




1.1 



AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15 pF 
400 a 

Cl = 
Rl = 

15pF 

280n 




UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

BO 

Max 


tPLH 

Propagation delay 

Waveform 1 


22 


10 




15 

ns 

tPHL 

Propagation delay 

Waveform 1 


15 


12 




20 



NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and54LS/74LS specification. 
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54/7432 

54S/74S32 

54LS/74LS32 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0 °C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°c to +125“C 

Plastic DIP 

Fig. A 
Fig. A 

N7432N • N74S32N 

N74LS32N 


Ceramic DIP 

Fig. A 
Fig. A 

N7432F • N74S32F 

N74LS32F 

S5432F • S54S32F 

S54LS32F 

Flatpak 

Fig. A 
Fig. A 


S5432W • S54S32W 

S54LS32W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 



PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|H (/lA) 

40 


50 

20 

III (mA) 

-1.6 


-2.0 

-0.36 

Outputs 

lOH (mA) 

-800 


-1000 

-400 

loL (mA) 

16 


20 

4/8(a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 


Min 



Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN ^/4.5V 






32 



mA 

ICCL 

Supply current 

Vcc = Max, ViN = OV 


38 




68 


9.8 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

4000 


II II 

O DC 

15 pF 
2800 

II II 

15 pF 
2K!1 

UNIT 




Min 

Mix 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 


rai 




7.0 


22 

ns 

tPHL 

Propagation delay 

Waveform 2 


ion 




7.0 


22 

ns 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7433 

54LS/74LS33 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to *70“C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55“C to +125“C 

Plastic DIP 

Fig. A 

N7433N 

• N74LS33 


Ceramic DIP 

' Fig. A 

N7433F 

• N74LS33F 

S5433F 

• S54LS33F 

Flatpak 

Fig. A 


S5433W 

• S54LS33W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


40 

-1.6 



20 

-0.4 


250 

48 



250 

12/24*®* 


PIN CONFIGURATION 


d: 


141 Vcc 

□: 

lO 

m 

d 


u 

g: 

i- 

m 

d 

iG 


E 

-^Gr 

3 

GND [T 


3 


Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 


54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Min 

Max 

Min 

Max 

Min 


ICCH 

Supply current 

Vcc = Max, ViN = OV 


21 







mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 


57 






13.8 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Rl = 

1330 



II II 

45pF 

6670 

UNIT 




Min 

Max 


Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


15'®) 






32 

ns 

tPHL 


18(c) 






28 

ns 

tPLH 

Propagation delay 

Waveform 1 


22 







ns 

tPHL 


24 (X) 







ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 64H/74H, and see 
Inside back cover for 54S/74S and 54LS/74LS specification. 

C. Cl = 50pF for 54/7433. 
d. Cl = 150pF for 54/7433. 
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54/7437 

54S/74S37 

54LS/74LS37 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering information.) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

inputs 

liH (mA) 

40 


100 

20 

IIL (mA) 

-1.6 


-4.0 

-0.4 

Outputs 

lOH (mA) 
lOL (mA) 

-1200 

48 


-3000 

60 

-1200 

12/24’®' 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 


54LS/74LS 

UNIT 




Max 


Max 


Max 

los 

Output short 

Vcc = Max, Mil 


-70 


__ 




-100 

mA 


circuit current 

VouT = OV Com 


-70 


HH 




-100 

mA 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


15.5 




36 


2.0 

mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 






80 


12.0 

mA 


□; 

[I 

[I 

u 

[I 

[E 

GND [T 


nTI vcc 


{jH 




is] 

I] 

n 


Figure A 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = O^C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°C to +125'>C 

Plastic DIP 

Fig. A 
Fig. A 

N7437N • N74S37N 

N74LS37N 


Ceramic DIP 

Fig. A 
Fig. A 

N7437F • N74S37F 

N74LS37F 

S5437F • S54S37F 

S54LS37F 

Flatpak 

Fig. A 
Fig. A 


S4537W • S54S37W 

S54LS37W 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

45pF 

133a 


Cl = 
nL = 

50pF 

93a 

II II 

45pF 

667a 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


22 






24 

ns 

tPHL 

Propagation delay 

Waveform 1 






6.5 


24 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7438 

54S/74S38 

54LS/74LS38 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = O^C to ^TO^C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55“C to ^125°C 

Plastic DIP 


N7438N • N74S38N 

N74LS38N 


Ceramic DIP 


N7438F • N74S38F 

N74LS38F 

S5438F • S54S38F 

S54LS38F 

Fiatpak 



S5438W • S54S38W 

S54LS38W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


40 

-1.6 


100 

-4.0 

20 

-0.4 

loUmAl 

250 

48 


250 

60 

250 

12/24<®> 



Figure A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Min 

Max 



Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = 0 


KSi 




H9 


2.0 

mA 

ICCL 

Supply current 

Vcc = Max, ViN ^ 4.5 


Bi 






12 

mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Bl = 

45pF 

667a 


Cl = 
Rl = 

50pF 

930 

m 






Min 

Max 


Max 


Max 

IQQI 

Max 

■ 

tPLH 

Propagation delay 

Waveform 1 


22 






32 

ns 

tPHL 

Propagation delay 

Waveform 1 


18 




6.5 


28 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7439 PIN CONFIGURATION 



ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0°C to +70°C 

MILITARY RANGES 

Vcc = ± 10%; Ta = -55°c to +125“C 

Plastic DIP 

Fig. A 

N7439N 


Ceramic DIP 

Fig. A 

N7439F 

S5439F 

Flatpak 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


40 

-1.6 




ioL(mA) 

250 

48 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min ' 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 


8.5 







mA 

ICCL 

Supply current 

Vcc = Max, ViN ^ 4.5V 









mA 


AC CHARACTERISTICS T* = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 



m 




UNIT 





Bi 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


22 







ns 

tPHL 

Propagation delay 

Waveform 1 


18 





IHI 


ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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PIN CONFIGURATIONS 


54/7440 

54H/74H40 

54S/74S40 

54LS/74LS40 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

COMMERCIAL RANGES 

MILITARY RANGES 

CONF. 

Vcc = 5V ± 5%; Ta = 

O^C to +70“C 

Vcc = 5V ± 10%; = 

-55°C to +125°C 

Plastic DIP 


N7440N • 

N74H40N 





N74S40N • 

N74LS40N 




Ceramic DIP 


N7440F • 

N74H40F 

S5440F 

• 

S54H40F 


N74S40F • 

N74LS40F 

S54S40F 

• 

S54LS40F 

Flatpak 

Fig. B 



S5440W 

• 

S54H40W 

Fig. A 



S54S40W 

• 

S54LS40W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 


54S/74S 

54LS/74LS 

Inputs 

IlH (/xA) 

40 

100 

100 


liL(mA) 

-1.6 

-4.0 

-4.0 


Outputs 

lOH (/uA) 

-1200 

-1500 


1200 

lOL (rnA) 

48 

60 

60 

12/24 


Cl- 

d- 

d 

d- 

d- 

En 

gnd[T ^ 

R 

laa 

jT] Vcc 

d] 

33 

33 

jo] 

3 

3 





B 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 






Max 


Max 

los Output short 

circuit current 

Vcc = Max, Mil 

-20 




il^i 

-225 


-100 

mA 

VouT = OV Com 


-70 


-125 

-50 

-225 


-100 

mA 

IccH Supply current 



8.0 


16 


18 


1.0 

mA 

IccL Supply current 



27 


40 


44 


6.0 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

1330 



m 


II 11 

-t j 

o tn 

45pF 

667a 

UNIT 







Max 


Max 




tPLH 

Propagation delay 

Waveform 1 


22 


12 


6.5 


24 

ns 

tPHL 

Propagation delay 

Waveform 1 


15 


12 




24 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7442 

54LS/74LS42 


LOGIC SYMBOL 


13 


12 


DESCRIPTION 

The “42” is a multipurpose decoder de¬ 
signed to accept four BCD inputs and pro¬ 
vide ten mutually exclusive outputs. 


FEATURES 

• Mutually exclusive outputs 

• 1-of-8 Demultiplexing capability 

• Outputs disabled for input codes above 
nine 



PIN CONFIGURATION 

ORDERING CODE (See Section 9 for further Package and Ordering information) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



NOTE 

a. Slashed numbers indicate different parametric values for Military/Commercial tem¬ 
perature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “42” decoder accepts four active HIGH 
BCD inputs and provides ten mutually ex¬ 
clusive active LOW outputs, as shown by 
logic symbol or diagram. The active LOW 
outputs facilitate addressing other MSI 
units with active LOW input enables. 

The logic design of the “42” ensures that all 
outputs are HIGH when binary codes great¬ 
er than nine are applied to the inputs. 

The most significant input, A 3 , produces a 
useful inhibit function when the “42” is used 
as a one-of-eight decoder. The A 3 input can 
also be used as the Data input in ari 8-output 
demultiplexer application. 


TRUTH TABLE 


A 3 

A2 

A1 

Ao 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 
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H = HIGH voltage levels 
L = LOW voltage levels 


AC WAVEFORMS 



LOGIC DIAGRAM 


Aq a., Aj A3 



( ) = Pin number 
Vcc = Pin 16 
GND = Pin 8 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max 

Mil 


41 




13 

mA 

Com 


56 




13 


AC SET-UP REQUIREMENTS T^ = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 
RL = 4000 


Cl = 15pF 

Rl = 2kn 

Min 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 

tpHL Address to output 

Figure 1 


30 

30 




30 

30 

ns 

ns 


NOTES 


b. For family (dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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54/7443 


LOGIC SYMBOL 


DESCRIPTION 

The “43" is a TTL MSI array utilized in de¬ 
coding and logic conversion applications. 
The “43” decodes excess-3 code numbers 
to 1-of-10 outputs. 


PIN CONFIGURATION 


5 


2 

3 


5 

6 

GND 


[I 



□: 


Isl Aq 

u 


IT 

> 

K 


jE A2 

[I 


"tJI A3 

E 


TTI 9 

E 


jE ® 

E 


1]7 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc= 5V±5%; T;^=0°C to -l-70°C 

MILITARY RANGES 

Ta=- 55“C to -l-125°c 

Plastic DIP 

N7443N 


Ceramic DIP 

N7443F 

S5443F 

Flatpak 


S5443W 


15 14 13 12 



Vcc = Pin 16 
GND = Pin 8 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CO 

< 

0 

< 

Address inputs 

< < 

40 

-1.6 



0 - 9 

Active LOW inputs 

•oh (aA) 

•OL (niA) 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “43” Is an Excess-3 to 1-of-10 decoder 
that accepts excess-3 coded inputs (binary 
range three through 12) and generates ten 
mutually-exclusive active LOW outputs. 

The excess-3 code is used in decimal 
arithmetic because of its self-complement¬ 
ing feature (the bit-wise complement of a 
number Is also the nine’s complement) 
which simplifies subtraction. 


TRUTH TABLE 
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H = HIGH voltage level 
L = LOW voltage level 


AC WAVEFORM 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGEC*) 


PARAMETER 


Ice Supply current 


TEST CONDITIONS 


Vec = Max^ 


54/74 

54S/74S 

54LS/74LS 


Min 

Max 

Min 

Max 

Min 

Max 



41 







66 







AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 


*PLH Propagation delay 

^PHL Address to output 


TEST CONDITIONS 


Figure 1 


54/74 

Cl = 

15pF 

Rl = 

400Q 

Min 

Max 


36 


36 


54S/74S 54LS/74LS 




NOTE 

b. For family dc Characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

















54/7444 


LOGIC SYMBOL 


DESCRIPTION 

The “44” is a TTL MSI array utilized in de¬ 
coding and logic conversion applications. 
The “44” decodes excess-three-gray code 
to 1-of-10 outputs. 


15 14 13 12 



Vcc = Pin 16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=®V±S%; Ta= 0<’C to -l-70°C 

MILITARY RANGES 

^0%; Ta=- 55“C to -l-125°C 

Plastic DIP 

N7444N 


Ceramic DIP 

N7444F 

S5444F 

Flatpak 


S5444W 


PIN CONFIGURATION 


o[T 


Tel Vcc 

ICE 


“iF] Aq 

1 [T 


“14] A., 

5CI 


22 ] ^2 

4 [F 


IFI A 3 

-sLT 


TT] 9 

i(T 


To] 8 

GND [F 


XI' 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

An-As Address inputs 

ML (mA) 

40 

-1.6 



0-9 Active LOW outputs 

^ Iql (mA) 

-800 

16 




DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^^^ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 

Mil 


41 





mA 

Com 


56 





mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 










FUNCTIONAL DESCRIPTION 

The “44” is an Excess-3-Gray code to 1-of- 
10 decoder that accepts excess-3 Gray 
coded inputs and generates ten mutually ex¬ 
clusive active LOW outputs. 

The excess-3 Gray code is used in decimal 
position encoders, since it retains the char¬ 
acteristics of a Gray code (only one bit 
changes between adjacent states) even on 
the change between nine and zero. 
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H = HIGH voltage level. 
L = LOW voltage level. 


LOGIC DIAGRAM 


( ) = Pin numbers 
Vcc = Pin 16 
GND = Pin 8 



AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

II II 

O K 

15pF 

4000 



UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tpLH 

Propagation delay 

Figure 1 
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ns 

tPHL 

Address to output 
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54/7445 


LOGIC SYMBOL 


DESCRIPTION: 

The “45” is a TTL MSI array. It features stan¬ 
dard TTL inputs and high voltage, high cur¬ 
rent (80mA) outputs. The “45" minimum out¬ 
put breakdown is 30 volts. 


FEATURES 

• 80mA output sink capability 

• 30V output breakdown voltage 

• Ideally suited as lamp or solenoid 
driver 

• See “42” for standard TTL output ver¬ 
sion 

• See “145” for “LS” version 



1 234 5679 10 11 

Vqq — Pin 16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; T/v= 0X to -l-70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to -1-125X 

Plastic DIP 

N7445N 


Ceramic DIP 

N7446F 

S5445F 

Flatpak 


S5445W 


PIN CONFIGURATION 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<'’) 



NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see inside back cover for 54S/74S and 54LS/74LS specifications. 
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FUNCTIONAL DESCRIPTION 

The “46” decoder accepts BCD inputs on 
the Aq to A 3 address lines and generates 
ten mutually exclusive active LOW outputs. 
When an input code greater than “9” is ap¬ 
plied, all outputs are off. This device can 
therefore be used as a 1 -of -8 decoder with 
A 3 used as an active LOW enable. 

The “46” can sink 20mA while maintaining 
the standardized guaranteed output LOW 
voltage (Vql) 0.4V, but It can sink up to 
80mA with a guaranteed Vql •©ss than 
0.9V. 

The “46” features an output breakdown volt¬ 
age of 30V and is ideally suited as a lamp 
and solenoid driver. 


AC WAVEFORMS 
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H = HIGH voltage levels 
L = LOW voltage levels 


LOGIC DIAGRAM 



AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl= 15pF 

Rl = lOOfi 



Min 

Max 

Min 

Max 

Min 

Max 

tPLH Propagation delay 

tpHL Address to output 

Figure 1 
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LOGIC SYMBOL 


54/7446A 

54/7447A 


DESCRIPTION 

The “46” and "47” are BCD to 7-Segment 
Decoder/Drivers with open collector out¬ 
puts. They accept 4-blt BCD data and pro¬ 
vide seven active LOW decoded outputs to 
drive 7-segment incandescent displays di¬ 
rectly. Their 40mA output sink current capa- 
bility makes them useful for driving 
multiplexed common anode LED displays. 
Both devices feature overriding lamp test 
(all segments “on”) and ripple blanking for 
leading and trailing zeroes. 


FEATURES 

• 40mA output current sink per segment 

• 30V segment voltage on 54/7446A 

• 15V segment voltage on 54/7447A 

• Overriding lamp test 

• Ripple Blanking for leading and trailing 
zeroes 


7 1 2 6 3 5 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

to -I-70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to -1-125X 

Plastic DIP 

N7446AN 

N7447AN 


Ceramic DIP 

N7446AF 

S5446AF 


N7447AF 

S6447AF 

Flatpak 




Al [T 


iH Vcc 

A2 [T 


"tbI f 

LT [T 


'iTj 9 

Bi/RBO [T 


Til a 

Rii [F 


IJI b 

A3 [T 


Til c 

Ao [T 


Tol d 

GND [T 


T]. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

64S/74S 

54LS/74LS 

A 0 -A 3 

BCD Address inputs 

> > 

40 

- 1.6 



L?f 

Lamp Test (active LOW) input 

l|H (mA) 
l(L (mA) 

40 

- 1.6 




Ripple Blanking (active LOW) input 

l|H (i^A) 
l|L (mA) 

40 

- 1.6 



ii/Mo 

Blanking (active LOW) input 

l|H (mA) 
l|L (mA) 

N.A. 

-4.0 



Bi/RBO 

Ripple Blanking (active LOW) output 

lOH (mA) 
lOL (mA) 

-200 

8.0 1 



a-g 

Seven-segment (active LOW) outputs 

Il 

+250 

40 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “46A” and ^*47A" i-segment decoders 
accept a 4*bit Cdda input and produce 
the appropriate dutputs for spfection of Seg¬ 
ments In a 7-sepment matrix display used for 
repreaentihg tWe decimal numbers “0-9.” 
The seven outputs (a, b» t, d, e. f, g) of the 
decoder Seldot the corresporiding Segments 
in the matrix shown in Figure A. The numeric 
designations choSen i6 represent the decN 
mal numbers are shewn in f^lgure B, together 
with the resulting displays for input code 
configurations in excess of binary “9/* 

The “46A” and ”47A” have provisions for 
automatic blanking of the leading and/or 
trailing edge Xerdes id a nnuftidigit decimal 
number, resulting in an easily readable deci¬ 
mal display conforming to normal writing 
practice. In an 8-dlpit mixed integer fraction 
decimal representation, uSInd the automatic 
blanking capability, 0070.0600 would be 
displayed as 70.05. Leading edge zero sup¬ 
pression Is Obtained ^ conne cting the Rip¬ 
ple Blanking Output (Bf/RB O) o f a decoder 
to the Ripple Blanking Input (RBI) of the next 
lower stage devlcd. The most significant de¬ 
coder stage should have the RBI ihput 
grounded; and, since suppression of the 
least significant integer^6 in a number is 
not usually desired, the RBI input of this de¬ 
coder stage should be left open. A similar 
procedure fol the fractional part of a display 
wilt provide automatic suppression of trail¬ 
ing edge zeroes. 

The decoder has art active LOvV Input Lamp 
Test which Overrides all other input combi¬ 
nations and enables a check to be ma de on 
possible display malfunctions. The BI/RBO 
terminal of the decoder can be OR-tied with 
a mPduiating signal via an isolating buffer to 
achieve pulse duration intensity modulation. 
A suitable signal can be generated for this 
purpose by forming a variable frequency 
multivibrator with a cross coupled pair of 
open colledtor gates. 


1 

3 



b 








d 

Figure A 



NOT£ __ 

b. Bl/aao is wire^AND logic serving as bl ankin g 
input (Bt) and/or ripple-blanking output (hBO). 
The blanking duf (St) must be open or held at a 
HIGH level when output functions 6 through IS 
are desifed, and ripple-blanking input (RBI) rhust 
be open or af a HIGH level if blanking of a deci¬ 
mal 0 is not desired. 


TRUTH TABLE 
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INPUTS OUTPUTS 
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H 

H 

H 

L?f 

L 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

L 

L 

L 


H = HIGH voltage level 
L = LOW voltage level 
X - Don’t care 


NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS 
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Figure B 


LOGIC DIAGRAM 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(c) 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

•oh 

Output HIGH current a-g outputs 

Vcc = Max 

VOUT = 30V 
54/7446A 


250 





/jlA 

VOUT = ISV 
54/7447A 


250 





nA 

VoL 

Output LOW voltage a-g outputs 

Vqc = Max, Iql “ 40mA 


0.4 





V 

VOL 

Output LOW voltage BI/RBO output 

Vcc “ Min, Iql = 8 *^^^ 

_ 


0.4 





V 

'CC 

Supply current 

Vcc = Max 

Mil. 


85 





mA 

Com. 


103 

_I 




mA 


AC CHARACTERISTICS: = 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

Rl = 

15pF 

12012 



UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay any 

Figures 1 and 2 


100 





ns 

tPHL 

input to any output 


100 





ns 


AC WAVEFORMS 



For family dc characteristics, see inside front cover for 54/74 and 54H/74H, 
and see inside back cover for 54S/74S and 54LS/74LS specifications. 













54/7448 


LOGIC SYMBOL 


DESCRIPTION 

The “48” is a BCD to 7-Segment Decoder. It 
accepts 4-bit BCD data and provides seven 
active HIGH decoded outputs to drive 7-seg¬ 
ment displays of various types. It is used 
primarily with high current or high voltage 
NPN transistors or segment drivers in 
multiplexed LED, Incandescent, electro-lu¬ 
minescent or gas discharge 7-segment dis¬ 
play applications. It features overriding lamp 
test (all segments “on”) and ripple blanking 
for leading and trailing zeroes. 


FEATURES 

• Active HIGH outputs 

• Resistor pull-ups for driving NPN 
transistors directly 

• Overriding lamp test 

• Ripple Blanking for leading and trailing 
zeroes 


7 1 2 6 3 5 



Vcc = P'll 16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0“C to -PTO^C 

MILITARY RANGES 

Vcc=®''± 10%; Ta=- 55°C to -l-125“C 

Plastic DIP 

N7448N 


Ceramic DIP 

N7448F 

S5448F 

Flatpak 




PIN CONFIGURATION 


A1 |T 


31] Vcc 

A2 [T 


jH 1 

LT [T 


"u] g 

Bi/RBO [T 


31] a 

RBi [F 


Til h 

A3 


TT] c 

Ao [T 


To] d 

GND [T 


12 . 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

A 0 -A 3 

BCD Address inputs 

l|H (M) 

•iL (mA) 

40 

- 1.6 



LT 

Lamp Test (active LOW) input 

< < 

J j 

40 

- 1.6 



Mi 

Ripple Blanking (active LOW) input 

< < 

40 

- 1.6 



li/Mo 

Blanking (active LOW) input 

> > 

N.A. 

-4.0 



bi/Mo 

Ripple Blanking (active LOW) output 

•oh (mA) 

Iql (niA) 

-200 

8.0 



a-g 

Seven-segment outputs 

Is 

-400 

6.4 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 










FUNCTIONAL DESCRIPTION 

The “48” 7-segment decoder accepts a 4- 
bit BCD code input and produces the appro¬ 
priate outputs for selection of segments in a 
7-segment matrix display used for repre¬ 
senting the decimal numbers “0-9.” The sev¬ 
en outputs (a, b, c, d, e, f, g) of the decoder 
select the corresponding segments in the 
matrix shown in Figure A. The numeric desig¬ 
nations chosen to represent the decimal 
numbers are shown in Figure B together with 
the resulting displays for input code configu¬ 
rations in excess of binary “9.” 

The decoder has active HIGH outputs so a 
buffer transistor may be used directly to pro- 
vide the high currents required for 
multiplexed LED displays. If additional base 
drive current is required external resistors 
may be added from the supply voltage to the 
7-segment outputs of the decoders. The val¬ 
ue of this resistor is constrained by the 
6.4mA current sinking capability of the out¬ 
put transistors of the circuit. 

The “48” has provision for automatic 
blanking of the leading and/or trailing edge 
zeroes in a multidigit decimal number, result¬ 
ing in an easily readable decimal display 
conforming to normal writing practice. In an 
eight digit mixed integer fraction decimal re¬ 
presentation, using the automatic blanking 
capability, 0060.0300 would be displayed 
as 60.03. Leading edge zero suppression is 
obtained by connecting the Ripple Blanking 



a 


f 

9 

b 

e 


c 


d 

Figure A 



NOTE _ 

b. BI/RBO is wire-AND logic serving as bl ankin g 
input (Bl) and/or ripple-blanking output (RBO). 
The blanking out (Bt) must be open or held at a 
HIGH level when output functions 0 through 15 
are desired, and ripple-blanking input (RBI) must 
be open or at a HIGH level if blanking of a deci¬ 
mal 0 is not desired. 


TRUTH TABLE 


DECIMAL 

OR 

FUNCTION 

INPUTS OUTPUTS 

LT 


A 3 

A2 

A1 

Aq 

BI/RBO(b) 

a 

b 

’ 

c 

d 

e 

f 

9 

0 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

1 

H 

X 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 

2 

H 

X 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

3 

H 

X 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

4 

H 

X 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

5 

H 

X 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 

6 

H 

X 

L 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

7 

H 

X 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

8 

H 

X 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

9 

H 

X 

H 

L 

L 

H 

H 

H 

H 

H 

L 

L 

H 

H 

10 

H 

X 

H 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 

11 

H 

X 


L 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

12 

H 

X 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

H 

H 

13 

H 

X 

H 

H 

L 

H 

H 

H 

L 

L 

H 

L 

H 

H 

14 

H 

X 

H 

1 

H 

H 

L 

H 

L 

L 

L 

H 

H 

H 

H 

15 

H 

X 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

Bi(b) 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

RBi(b) 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

LT 

L 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


NUMERICAL DESIGNATIONS —RESULTANT DISPLAYS 
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Figure B 


LOGIC DIAGRAM 


RBI LT Bl RBO A3 A2 Ai Ao 



Vcc = Pi'’ 

GND = Pin 8 
( ) = Pin numbers 


smnDtics 
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Output (Bi/RBO) of a decoder to the Ripple 
Blanking Input (RBI) of the next lower stage 
device. The most significant decoder stage 
should have the RBI input grounded; and, 
since suppression of the least significant in¬ 
teger zero in a number is not usually desired, 
the RBI input of this decoder stage should 
be left open. A similar procedure for the 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE <«=) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•OA Available output current a-g outputs 

Vqc = Min, VquT “ 0.85V 
outputs HIGH 

-1.3 






mA 

Vql Output LOW voltage a-g outputs 

Vcc “ Mlin, Iql = 6.4mA 


0.4 





V 

Vql Output LOW voltage BI/RBO output 

Vqc ~ Min, Iql = 


0.4 





V 

•CC Supply current 

Vcc = Max 

Mil 


76 





mA 

Com. 


90 





mA 


fractional part of a display will provide auto¬ 
matic suppression of trailing edge zeroes. 

The decoder has an active LOW input Lamp 
Test which overrides all other input combi¬ 
nations and enables a check to be made on 
possible display malfunctions. The BI/RBO 
terminal of the decoder can be OR-tied with 


a modulating signal via an isolating buffer to 
achieve pulse duration intensity modulation. 
A suitable signal can be generated for this 
purpose by forming a variable frequency 
multivibrator with a cross coupled pair of 
open collector gates. 


AC CHARACTERISTICS: T^ = 2S°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

64/74 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

RL = 1kfi 



Min 

Max 

Min 

Max 

Min 

Max 

'PLH Propagation delay any 

tpHL input to any output 

Figures 1 and 2 


100 

100 





ns 

ns 


AC WAVEFORMS 



V|^ = 1.5V for 54/74 and 54S/74S, = 1.3V for 54LS/74LS. 

Figure 1 

NOTE 

c. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, 
and see inside back cover for 54S/74S and 54LS/74LS specifications. 
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54/7450 

54H/74H50 


PIN CONFIGURATIONS 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 
VcC=5V±5%; Ta= 0°C to +70°C 

MILITARY RANGES 
Vcc=5V± 10%; Ta=- 55°C to +125°C 

Plastic DIP 

Fig. A 

N7460N 

• N74H50N 


Ceramic DIP 

Fig. A 

N7450F 

• N74H50F 

S5450F • 

S54H50F 

Flatpak 

Fig. B 

_1 


S5450W • 

S64H60W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

_ 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|H (aA) 
l|L (mA) 

40 

-1.6 

60 

-2.0 



Outputs 

•oh (aA) 
Iql (fTiA) 

-400 

16 

-500 

20 

_ 1 






DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<'» 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

•CCH 

Supply current 

Vqc ~ Max, V|N = OV 


8.0 


12.8 





mA 

•CCL 

Supply current 

Vqc = Max, V|fsj >4.5 


14 


24 





mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

Rl = 4000 

Cl = 25pF 

Rl 280fl 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tPLH Propagation delay 

tPHL 

Waveform 1 


22 

15 


11 

11 





ns 

ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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DC CHARACTERISTICS (using expander inputs, V^c ~ 4.5V, Ta = -55°C) 


PARAMETER 

TEST CONDITIONS 

5450 

54H50 



UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

lx Expander current 

Vxx = 0 - 4 V. loL = 16 mA 


-2.9 







mA 

Vx = 1.4V, lx = 0, Iql “ 0 




-5.85 





mA 

Vbe(Q) Base-Emitter 
voltage of 
output transistor 

lx + lx = 410 /liA 

Rxx = 0. lOL = 16mA 


1.1 







V 

lx + lx “ 700/nA 

Rxx 0. lOL = 20mA 




1.1 

, 




V 

VoH Output HIGH 

voltage 

lx = 150 mA, lx = -150 mA 
lOH “ —400/LtA 

2.4 








V 

lx = 320 mA, lx = -320)LiA 
lOH ~ “600 /liA 



2.4 






V 

Vql Output LOW 

voltage 

lx + lx = 

RXX “ 13812, Iql “ 16mA 


0.4 







V 

lx + lx = 470 mA 

I^XX “ 6812, Iql ” 20 mA 




0.4 





V 


DC CHARACTERISTICS (using expander inputs, Vcc = 4.75V, Ta = 0 °C) 


PARAMETER 

TEST CONDITIONS 

7450 

74H50 



UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

lx Expander current 

Vxx = 6 AV, Iql = 16 mA 


-3.1 







mA 

Vx = 1.4V, lx = 0 , Iql ~ 6 









mA 

Vbe(Q) Base-emitter 
voltage of 
output transistor 

lx lx “ 620/uA 

Rxx = 0. lOL = lemA 


1.0 







V 

lx + lx = 1.1mA 

Rxx = 0. lOL = 20mA 



B 


B 

B 



B 

Vqh Output HIGH 

voltage 

lx = 270mA, lx = -270aiA 
Iqh = -400/uA 

B 

B 

B 

B 

B 

B 


B 

B 

lx = 570M. lx = “670/xA 
lOH -SOO^A 

B 

B 

B 

B 

B 



B 

V 

Vql Output LOW 

voltage 

lx + lx = 430mA 

Rxx = 13012, Iql ~ 16mA 


0.4 







V 

lx + lx = SOOfiA 

Rxx ~ 6312, Iql “ 20 mA 




0.4 





V 

















54/7451 

54H/74H51 

54S/74S51 

54LS/74LS51 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; TA=Cy*C to +70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to +125“C 

Plastic DIP 

Fig. A 
Fig. A 

N7451N • N74H51N 

N74S51N • N74LS51N 


Ceramic DIP 

Fig. A 
Fig. A 

N7461F • N74H61F 

N74S51F • N74LS61F 

S5461F • S54H51F 

S54S51F • S641S51F 

Flatpak 

Fig. B 
Fig. A 


S5451W • S54H61W 

S54S51W • S54LS51W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^’ 



PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|H (mA) 

40 

50 

50 

20 

l|L (mA) 

-1.6 

-2.0 

-2.0 

-0.36 

Outputs 

ll 

-400 

16 

-600 

20 

-1000 

20 

-400 

4/8(a) 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<'»> 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

'CCH 

Supply current 

Vcc = Max, V|N = OV 


8.0 


12.8 


17.8 


1.6 

mA 

'CCL 

Supply current 

Vqc = Max, V|N > 4.5V 


14 


24 


22 


2.8 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 
Rl = 40012 

Cl = 25pF 

Rl = 28012 

Cl = 15pF 

Rl = 28012 

Cl = 15pF 

Rl = 2 kl2 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tPLH Propagation delay 

*PHL 

Waveform 1 


22 

15 


11 

11 


5.6 

5.6 


20 

20 

ns 

ns 


NOTES 

a. The slashed numbers indicate different values for Military/Commercial temperature 
ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. Make no external connection to these pins on the 54/7461,54H/74H51 & 54S/74S51. 
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54H/74H52 


PIN CONFIGURATIONS 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc= 5V±5%; to +70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to +125X 

Plastic DIP 

Fig. A 

N74H52N 


Ceramic DIP 

Fig. A 

N74H52F 

S54H52F 

Flatpak 

Fig. B 


S54H52W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|L (mA) 


50 

-2.0 



Outputs 'OH/M) 

^ IqL (nr^A) 

_1 


-500 

20 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<‘’> 


PARAMETER 



54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

lx 

Expander Current 

Vcc = Min, 

Vx = 1.0V. 
Iqj^ = —500/11 A 

Ta = -55®c 



-2.7 

-4.5 





mA 

Ta = 0 »C 



-2.9 

-5.35 





mA 

VOH 

Output HIGH voltage 

Vcc = Min. Vx = 1 . 0 V 

Ta = Min, Iqh = —600/nA 



2.4 






V 

VOL 

Output LOW voltage 

Vcc ~ Min, lx = —SOOfiA 
Ta = Max, Iql “ 20mA 



i 

0.4 





V 

ICCH 

Supply current 

Vcc = Max, V||s| > 4.5V 




31 





mA 

ICCL 

Supply current 

Vcc = Max. V|N = OV 




24 




_1 

mA 


AC CHARACTERISTICS: Ta = 25X (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


Cl = 25pF 

Rl = 28012 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

JPLH Propagation delay 

*PHL 

Waveform 2 



_ 

15 

15 







NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7453 

54H/74H53 


PIN CONFIGURATIONS 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE**** 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

ICCH 

Supply current 

Vcc = Max, V|M = OV 


8.0 


11 





mA 

'CCL 

Supply current 

Vcc “ Max, V||v|>4.5V 


9.5 


14 





mA 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V ± 5%; Ta= 0°C to +70“C 

MILITARY RANGES 

Vcc=5V± 10%; T/^=-55X to +125‘'C 

Plastic DIP 

Fig. A 

N7453N • N74H63N 


Ceramic DIP 

Fig. A 

N7453F • N74H53F 

S5453F • S54H53F 

Flatpak 

Fig.B 


S6453W • S54H53W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®* 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

inputs 

1|H (mA) 
l|L (mA) 

40 

-1.6 

50 

-2.0 



Outputs 

IqH (a A) 
lOL (mA) 

-400 

16 

-500 

20 






AC CHARACTERISTICS: T/v=25X (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

Rl = 40012 

Cl = 25pF 

Rl = 28012 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Propagation delay 

♦PHL 

Waveform 1 


22 

15 


11 

11 





ns 

ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. These pins are not internally connected on the 54/7453. 
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DC CHARACTERISTICS using expander inputs, Vcc = 4.5V, Ta = -55X 




TEST CONDITIONS 

5453 

54H53 



UNIT 

rMnMMc 1 cn 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

lx 

Expander current 

^XX “ 0.4V, Iql ~ 16mA 









mA 

Vx= 1.4 V,Ix = O.Iol = 0 




-6.85 





mA 

Vbe(Q) 

Base-emitter 
voltage of 
output transistor 

lx + lx = —410iLiA 

Rxx = O' lOL = 16mA 

■ 

1.1 

■ 

■ 


B 

B 

B 

V 


lx + lx “ TOOfiA 
f^XX = 0. *01 = 20mA 

■ 

■ 

■ 

B 

B 

B 

B 

B 

B 

Vqh 

Output HIGH 

lx = 160 mA, lx = “ISOmA 
lOH “ —400 mA 

H 








B 


voltage 

lx = 320 mA, lx = -320 mA 
•oh = “600mA 

■ 


H 

B 

B 

B 

B 

B 

B 

VoL 

Output LOW 

lx + lx = 300 mA 

Rxx “ 138Q, Iql “ 16mA 

■ 

0.4 

■ 

B 


B 

B 

B 

B 


voltage 

lx + lx = 470 mA 
•^XX ~ 68fi, Iql “ 20mA 

■ 


■ 

0.4 

B 

B 

B 

B 

V 


DC CHARACTERISTICS using expander inputs, Vqc = 4.75V, Ta = 0 °C 


D 


TEST CONDITIONS 

7453 

74H53 



UNiT 


r\l 1^^ Iwl 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

'X 

Expander current 

Vxx ~ 0.4V, Iql = 16mA 


-3.1 







mA 

Vx = 1.4V, lx = 0, Iql ” ^ 




IQI 





mA 

VbE(Q) 

Base-emitter 

lx + lx “ 620mA 

Rxx = 0- •OL = 

B 

1.0 

B 

B 


B 

B 

B 

B 


output transistor 

lx + lx = 1.1 m A 

Rxx 0, Iql ” 20mA 

B 


B 

1.0 


B 

B 

B 

V 

VOH 

Output HIGH 

lx = 270mA, lx = -200mA 
•oh “ “■400mA 

B 








V 


voltage 

lx = 570mA, lx = -570mA 
•oh ~ —500mA 

B 

B 

B 

B 


B 

B 

B 

B 

VoL 

Output LOW 

•X + •)( = 430mA 

Rxx “ 13012, Iql “ 16mA 


0.4 







V 

voltage 

lx + lx = 600mA 

Rxx “ 6312, Iql “ 20mA 




0.4 





V 
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54/7454 

54H/74H54 

54LS/74LS54 


PIN CONFIGURATIONS 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PiN 

CONF. 

COMMERCIAL RANGES 
VcC=5V±5%; Ta= 0“C to +70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to +125X 

Plastic DIP 

Fig. A 
Fig. B 

N7454N • N74H54N 

N74LS54N 


Ceramic DIP 

Fig. A 
Fig. B 

N7464F • N74H54F 

N74LS54F 

S5454F • S64H54F 

S54LS54F 

Flatpak 

Fig. C 
Fig. B 


S5454W • S54H54W 

S54LS54W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

54/74 

64H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|H (mA) 
l|L (mA) 

40 

-1.6 

50 

-2.0 


20 

-0.36 

Outputs 

IqH (mA) 
IqL (n^A) 

-400 

16 

-600 

20 


-400 

4/8(a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^^ 





54/74 

5tH/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

ICCH 

Supply current 

Vcc = Max, V|N = OV 


8.0 


11 




1.6 

mA 

ICCL 

Supply current 

Vcc = Max, V|N > 4.5V 


9.5 


14 




2.0 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl= 15 pF 
Rl = 400S2 

Cl = 25 pF 
Rl = ZSOQ 


Cl = 15pF 

Rl = 2 kfi 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

•PLH Propagation delay 

tPHL 

Waveform 1 


22 

15 


11 

11 




20 

20 

ns 

ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. Make no external connection to these pins on the 54/7454 and 54H/74H54. 

d. These pins are not internally connected on the 54/7454. 
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54H/74H55 
54LS/74LS55 
'LS55 is not expandable 


PIN CONFIGURATIONS 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

PIN 

COMMERCIAL RANGES 

MILITARY RANGES 

CONF. 

Vcc=5V±5%; Ta= 0°C to +70°C 

Vcc=5V± 10%; Ta=- 65°C to +126°C 

Plastic DIP 

Fig. A 
Fig. A 

N74H66N 

N74LS55N 


Ceramic DIP 

Fig. A 

N74H66F 

S54H55F 

Fig. A 

N74LS55F 

S54LS55F 

Flatpak 

Fig. B 
Fig. A 


S54H56W 

S54LS56W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®* 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

inputs 

I|H(mA) 
l|L (mA) 


50 

-2.0 


20 

-0.36 

Outputs 

II 


-500 

20 


-400 

4/8(a) 



Figure A 



Figure B 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE**’’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc “ Max, V|fg = OV 




6.4 




0.8 

mA 

'CCL 

Supply current 

Vqc “ Max, V|fg > 4.5V 




12 




1.3 

mA 


AC CHARACTERISTICS Ta= 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


Cl = 25pF 

Rl = 28012 


Cl = 15pF 

Rl = 2K0 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

^PHL Propagation delay 

Waveform 1 




11 

11 




20 

20 

ns 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. Make no external connection to these pins for the 54LS/74LS55. 
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DC CHARACTERISTICS using expander inputs, V^c = 4.5V, = -55°C 


PARAMETER 

TEST CONDITIONS 


54H55 



UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

lx Expander current 

Vxx = 0.4V.IOL = 16 mA 









mA 

Vx = 1.4V,lx = O.loL = 0 




-6.85 





mA 

VbE(Q) Base-emitter 
voltage of 

output transistor 

lx + lx “ 410iLiA 

RXX “ O.IOL = 16mA 









V 

lx + lx = 700 mA 

RXX = O.'OL = 20mA 




1.1 





V 

Vqh Output HIGH 

voltage 

lx = 150/LtA,lx = — ISOjliA 
lOH “ —400mA 







! 


V 

lx = 320mA,Ix = -320/LtA 
•oh = —SOOaiA 



2.4 




1 


V 

Vql Output LOW 

voltage 

lx + lx = 300 mA 

Fixx “ 138Q, Iql = 16mA 



j 






V 

lx + lx = 470 mA 

RXX ~ 6812, Iql = 20mA 




0.4 





V 


DC CHARACTERISTICS using expander inputs, Wqq = 4.75V, = OX 


PARAMETER 

TEST CONDITIONS 


74H5^ 



UNIT 

Min 

Max 

Min 

Max 

Min 

Mflix 

Min 

Max 

lx Expander current 

Vxx ~ 0.4V,Iql ~ 16mA 









mA 

Vx = 1.4V,lx = O.Iql “ 6 




-6.3 





mA 

VbE(Q) Base-emitter 
voltage of 

output 

transistor 

lx + lx = 620mA 

RxX = 6*IoL = 16mA 









V 

lx + lx = 1.1mA 

RxX = O.IOL = 20mA 




1,0 





V 

Vqh Output HIGH 

voltage 

lx = 270mA,Ix = - 270mA 
•oh “ —400mA 









V 

lx = 570iuA,lx = —570/[iA 
•oh “ —SOOjuA 



2.4 






V 

Vql Output LOW 

voltage 

lx + lx = 430mA 

Rxx 13012, Iql “ 16mA 









V 

lx + lx = 600mA 

Rxx 6312, Iql = 20mA 

_1 



0.4 





V 
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54/7460 PIN CONFIGURATIONS 

54H/74H60 I- 



ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0“C to +70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to +125“C 

Plastic DIP 

Fig. A 

N7460N • N74H60N 


Ceramic DIP 

Fig. A 

N74H60F • N74H60F 

S5460F • S64H60F 

Flatpak 

Fig. B 


S5460W • S64H60W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLEO) 



PINS 

54/74 

64H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|H <mA) 
l|L (mA) 

40 

“1.6 

50 

“2.0 



Outputs 

IqH (mA) 

N/A 

N/A 



Iql (fTiA) 

N/A 

N/A 




DC CHARACTERISTICS FOR EXPANDER DEVICES(b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

UNIT 

Vcc 

V|N 

Vx 

Vx 

lx 

Rx 

Ta 



Min 

Max 

VxX Voltage drop 

across outputs 

IQIQII 




3.8mA 







V 





5.85mA 







V 







o°c 





■■ 







111^91 










7.85mA 







V 


IIIQQIII 



7.4mA 


70°C 





V 

•x(on) On-state expander 

current 


iQmi 



0 


“55°C 

“300 




HA 





0 


0*^0 

“430 


“600 


mA 

•X(off) Off-state 
expander 

current 

mom 





1.2K 

“55°C 





mA 

IQ^H 



IQQII 







320 

mA 




IQQII 



0°C 


270 



HA 




HEB 



0°C 




670 

HA 

ICC(on) Supply current 
lcC(off) 

Max 

4.6V 

0.85V 


0 


all 




3.5 


Max 

ov 

0.85V 


0 


all 


4.0 


■a 



NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/74S and 54LS/74LS specification. 
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54H/74H61 


PIN CONFIGURATIONS 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*^) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 


PARAMETER 

TEST CONDITiONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 





Max 

Min 



Max 

Vx(on) Output “on” 
voltage 

Vcc “ 

V|N = 2V 

IX=4.6mA 
Ta = -66°C 




1.0 





V 

lx = 5.35mA 

Ta = o-c 




1.0 





V 

IX(otf) Output “off" 
current 

Vcc = Min, Vx = 2.2V 

Ta = Max, V|N = 0.8V 




50 





/liA 

•cc(on) Supply current 
■cC(off) Supply current 

Vqc = Max, V|N > 4.5V 

Vcc = Max, V|N = OV 




16 

7.0 





< < 

E E 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/74S and 54LS/74LS specification. 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|L (mA) 


50 

-2.0 



Outputs 

Iql <mA) 


N/A 

N/A 




PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to +70X 

MILITARY RANGES 

VcC=5V± 10%; Ta=- 55®C to +125X 

Plastic DIP 

Fig. A 

N74H61N 


Ceramic DIP 

Fig. A 

N74H61F 

S54H61F 

Flatpak 

Fig. B 


S54H61W 


[I 

1 

— 

Vcc 

[I 

Pi 

r 


[I 

J 


1 ] 

[I 

1 

L 


n. 


L— 

1 F| X 

d 

J L 


~T] X 

GND [T 



~8~| X 


Figure A 


K 

1 r 


1 T| X 

[I 



Is] X 

U 

J 

p" 

Tz] X 

Vcc [T 


)i 

m ®nd 

[I 


r 

is] 

[I 

_1 

1_ 

3 

m 


— 

Zl 


Figure B 
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54H/74H62 


PIN CONFIGURATIONS 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 


Vcc 

V|N 




Rx 



Max 

lum 

Max 

Vxx Voltage drop across 

outputs 

4.5V 




5.85mA 


BH5H51 



iBi 

0.4 

HDH 

4.75V 










0.4 

V 











0.4 

V 


WBHH 





70 °C 




0.4 

V 

•x(on) On-state expander 
current 

4.5V 




0 





-470 


HA 

4.75V 




0 


O^’C 



-600 


KOI 

Ix(off) Off-state expander 
current 

4.5V 

0.8V 




575ft 







4.75V 

0.8V 


4.5V 


575ft 

0°C 




570 

fiA 

'CC(on) Supply current 

ICC(o^0 


4.5V 

0.85V 


0 


all 




7.0 

mA 

Max 

ov 

0.85V 


0 


all 





mA 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 64LS/74LS specification. 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to -l-70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to -t-125°C 

Plastic DIP 

Fig. A 

N74H62N 


Ceramic DIP 

Fig. A 

N74H62F 

S54H62F 

Flatpak 

Fig. B 


S54H62W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|L (mA) 


50 

-2.0 



Outputs 

Iql (mA) 


N/A 

N/A 





Figure A 



Figure B 
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PIN CONFIGURATION 


54S/74S64 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± so/o; = 0°C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°c to +125°C 

Plastic DIP 

Fig. A 

N74S64N 


Ceramic DIP 

Fig. A 

N74S64F 

S54S64F 

Flatpak 

Fig. A 


S54S64W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 




50 

-2.0 


I'oL^mA) 







DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc= Max, ViN = OV 






12.5 

Blii 


mA 

ICCL 

Supply current 

Vcc= Max, ViN > 4.5V 






16 



mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl 

Rl- 

15pF 

280n 


UNIT 



. 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 









ns 

tPHL 

Propagation delay 

Waveform 1 






5.5 



ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial, 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54S/74S65 PIN CONFIGURATION 



ORDERING CODE (See Section 9 for further Package and Ordering information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to +70°C 

MILITARY RANGES 

V0Q = 5V ± 10%; = -55“C to +125“C 

Plastic DIP 

Fig. A 

N74S65N 


Ceramic DIP 

Fig. A 

N74S65F 

S54S65F 

Flatpak 

Fig. A 


S54S65W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 







W/jM 

,'oT.S 



250 

20 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

ICCH 

Supply current 

Vcc = Max, ViN = OV 






11 



mA 

ICCL 

Supply Current 

Vcc = Max, V|N ^ 4.5V 






16 



mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
Rl = 

15pF 

280n 


UNIT 




Min 

Max 

Min 

Max 

Min 

Max 




tPLH 

Propagation delay 

Waveform 1 






mm 



ns 

tpHL 

Propagation delay 

Waveform 1 






8.5 



ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54/7470 


LOGIC SYMBOL 


DESCRIPTION 

The 54/7470 is a positive edge-triggered J-K 
Flip-Flop featuring direct Set and Reset 
mputs and complementary outputs Q and 
Q. Information is transferred to the outputs 
on the LOW-to-HIGH transition of the Clock 
Pulse. Multiple J and K inputs are provided 


to minimize gate requirements in “state 
decoding” applications. 

The Set (S^d) and Reset (Ro) are asynchro¬ 
nous active LOW inputs. When the Clock is 
LOW, they override the data inputs forcing 
the outputs to their steady state level as 
shown In the Truth Table. 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0°C to +70“C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to +125°C 

Plastic DIP 

Fig A 

N7470N 


Ceramic DIP 

Fig A 

N7470F 

S5470F 

Flatpak 

FigB 


S5470W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

CP 

Clock 

liH (mA) 

40 




input 

liL (mA) 

-1.6 




Rd 

Reset 

IlH (/xA) 

80 




input 

liL (mA) 

-3.2 




Sd 

Set 

liH (mA) 

80 




input 

liL (mA) 

-3.2 




JK 

(Active HIGH) 

IlH (iuA) 

40 




inputs 

liL (mA) 

-1.6 




JK 

(Active LOW) 

IlH (/xA) 

40 




inputs 

liL (mA) 

-1.6 




Q & Q Outputs 

lOH (juA) 
lOL (mA) 

-400 

16 






PIN CONFIGURATION 



Figure A 

jT] Vcc 
js] Sd 

’tFI CP 

ID *^1 

To] ^2 

T] Ks 

Tl Q 


Figure B 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE C’) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Icc Supply current 

Vcc = Max, Vcp ^ 4.5V 


26 







mA 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 


MODE SELECT—TRUTH TABLE 



OPERATING MODE 

INPUTS 

OUTPUTS 

Sd 

Rd 

CP 

J 

K 

Q 

Q 

Asynchronous Set 

L 

H 

L 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

L 

X 

X 

L 

H 

Undetermined 

L 

L 

X 

X 

X 

L 

L 

Toggle 

H 

H 

t 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

t 

1 

h 

L 

H 

Load “1” (Set) 

H 

H 

t 

h 

1 

H 

L 

Hold “no change” 

H 

H 

t 

1 

1 

q 

q 


j = Ji • J2 • ^ 

K = Ki • K 2 • K 3 

H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW to 
HIGH Clock transition. 


AC CHARACTERISTICS Ta = 25'’C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 
RL = 4000 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

, Maximum Clock 

fMAX frequency 

Waveform 3 

20 








MHz 

tpLH Propagation delay 

tpHL Clock to Output 

Waveform 3 


50 

50 







ns 

ns 

tpLH Propagation delay 

tpHL Sd or Rd to Output 

Waveform 5 


50 

50 







ns 

ns 


AC SET-UP REQUIREMENTS: = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 
width (HIGH) 

Waveform 3 

20 








ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 3 

30 








ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 

25 








ns 

ts 

Setup time 

J or K to Clock 

Waveform 3 

20 








ns 

th 

Hold time 

J or K to Clock 

Waveform 3 

5 

_I 








ns 


NOTE 

c. Both outputs will be LOW while both So and Rd are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 
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54H/74H71 


LOGIC SYMBOL 


DESCRIPTION 

The “71” is a positive pulse triggered master 
slave flip-flop with AND-OR gated JK in¬ 
puts and direct Set (Sd) input. JK informa¬ 
tion is loaded into the master while the 
Clock is HIGH and transferred to the slave 
on the HIGH-to-LOW Clock transition. The 
J and K inputs should be stable while the 
Clock is HIGH for conventional operation. J 


or K input transitions from HIGH-to-LOW 
should be avoided while the Clock is HIGH 
due to “One’s catching” feature of this flip- 
flop. 

The Set (Sq) is an asynchronous active LOW 
input. When LOW, the So overrides the 
Clock and data_|nputs forcing the Q output 
HIGH and the Q output LOW. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0“C to +70"C 

MILITARY RANGES 

Vcc = 5V ± 10% 

Plastic DIP 

Fig A 

N74H71N 




N74H71F 

S54H71F 




S54H71W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

S4S/74S 

54LS/74LS 

CP 

Clock 

IlH (mA) 


100 



input 

liL (mA) 


-4.0 



Sd 

Set 

liH (mA) 


150 



input 

IIL (mA) 


-6.0 



JK 

Data 

liH (mA) 





inputs 

liL (mA) 





Q & Q Outputs 

lOH (/xA) 
lOL (mA) 







PIN CONFIGURATIONS 



1 



1 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max, Vcp = OV 




30 





mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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MODE SELECT-TRUTH TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

S3 


J 

mm 

Q 

?5 

Asynchronous Set 

L 

X 

X 

X 

H 

L 

Toggle 

H 

J~~L 

h 

h 

q 

q 

Load “1” (Set) 

H 

J~L 

h 

I 

H 

L 

Hold “no change” 

H 

-TL 

I 

I 

q 

q 


H .= HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level prior to LOW-to-HIGH Clock transition. 

I = LOW voltage level prior to LOW-to-HIGH Clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the HIGH to 
LOW Clock transition. 

J~L = Positive Clock pulse. 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


Cl = 
Rl = 

25pF 

280n 



Min 

Max 




Max 

Min 

Max 

fMAX 

Maximum Clock 

Waveform 4 

■ 

I 

m 

I 

|n 

■ 

■ 

■ 

MHz 


frequency 




Wm 




■ 



tPLH 

Propagation delay 



B 

■ 

B 

B 


■1 


M 

tPHL 

Clock to Output 



■ 

H 


■ 


■1 


wm 

tPLH 

Propagation delay 

Waveform 5 




13 




n 

ns 

tPHL 

Set to Output 





24 





ns 


AC SETUP REQUIREMENTS = 25'’C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 

Width (HIGH) 

Waveform 4 


■ 

12 

■ 





ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 


■ 

28 

■ 

■ 


■ 

■ 

ns 

tw(L) 

Set pulse 
width (LOW) 

Waveform 5 

■ 

■ 

16 

■ 

■ 

■ 

■ 

■ 

ns 

ts 

Setup time 

J or K to Clock 

Waveform 4 



(c) 

■ 

■ 


■ 

■ 

ns 

th 

Hold time 

J or K to Clock 

Waveform 4 


■ 

0 

■ 

■ 

■ 

■ 

■ 

ns 


NOTE 

c. The J and K inputs must be stable while the Clock is HIGH for conventional operation. 
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54/7472 

54H/74H72 


DESCRIPTION 


The “72” is a positive pulse triggered master 
slave Flip-Flop with gated JK inputs and 
direct Set and Reset inputs. JK information 
is loaded into the master while the Clock is 
HIGH and transferred to the slave on the 
HIGH-to-LOW Clocktransition.The J and K 
Inputs should be stable while the Clock is 
HIGH for conventional operation. J or K 


input transitions from HIGH-to-LOW should 
be avoided while the Clock is HIGH due to 
“One’s catching” feature of this flip-flop. 

The Set (So) and Reset (Rd) are asynchro¬ 
nous active LOW inputs. When LOW, they 
override the Clock and data Inputs forcing 
the outputs to their steady state level as 
shown In the Truth Table. 


LOGIC SYMBOL 



NC [T 


33 ''cc 

Rd |T 


jD Sd 

Ji [T 


31] CP 

J2 [T 


TH Ks 







GND [T 


T] Q 


Figure A 


Kl [T 



^ [T 


33 k2 

Sd [T 


TFI Q 

vcc [T] 


TT] gnd 

Rd [F 


To] Q 

NC [T 


~9~| J3 

Ji [T 


T] J 2 


Figure B 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -SSX to +125°C 

Plastic DIP 

Fig A 

N7472N • 

N74H72N 




Ceramic DIP 

Fig A 

N7472F • 

N74H72F 

S5472F 

• 

S54H72F 

Flatpak 

Fig B 



S5472W 

• 

S54H72W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

CP Clock input 

80 

-3.2 

50 

-2.0 



r-. X ■ ^ l|H (mA) 

Rd Reset input 

80 

-3.2 

100 

-4.0 



Sd Set input 

80 

-3.2 

100 

-4.0 



JK Data inputs 

40 

-1.6 

50 

-2.0 



Q&Q Outputs 

-400 

16 

-500 

20 




DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max, Vcp = OV 


20 


25 





mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 


MODE SELECT—TRUTH TABLE 



OPERATING MODE 

INPUTS 

OUTPUTS 

Sd 


CP 

J 

K 

Q Q 

Asynchronous Set 

L 

H 

X 

X 

X 

H L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L H 

Undetermined (Note c) 

L 

L 

X 

X 

X 

H H 

Toggle 

H 

H 

_rL 

h 

h 

q q 

Load “0” (Reset) 

H 

H 

_rL 

I 

h 

L H 

Load “1” (Set) 

H 

H 

_rL 

h 

I 

H L 

Hold “no change” 

H 

H 

-TL 

I 

I 

q q 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level prior to LOW-to-HIGH Clock transition. <d) 

I = LOW voltage level prior to LOW-to-HIGH Clock transition, (d) 

X = Don’t care. 

q = Lowercase letters indicate the state of the reference output prior to HIGH to LOW 
Clock transition. 

-Ti- = Positive Clock pulse. 


AC CHARACTERISTICS Ta = 2S°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 
Rl = 40on 

Cl= 25pF 

Rl = 280 n 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Maximum Clock 
frequency 

Waveform 4 

15 


25 






MHz 

tPLH Propagation delay 

tPHL Clock to Output 

Waveform 4 


25 

40 


21 

27 





ns 

ns 

tPLH Propagation delay 

tPHL So or Rd to Output 

Waveform 5 


25 

40 


13 

24 





ns 

ns 


AC SETUP REQUIREMENTS T)\ = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 

Width (HIGH) 

Waveform 4 

20 


12 






ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 

47 


28 






ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 

25 


16 






ns 

ts 

Setup time 

J or K to Clock 

Waveform 4 

(d) 


(d) 






ns 

th 

Hold time 

J or K to Clock 

Waveform 4 

_ 

0 


0 



_ 1 



ns 


NOTES 

c. Both outputs will_be HIC^ while both So and Rd are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 

d. The J and K inputs must be stable while the Clock is HIGH for conventional operation. 
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54/7473 

54H/74H73 

54LS/74LS73 


LOGIC SYMBOL 




DESCRIPTION 

The “73” is a dual Flip-Flop with individual 
JK, Clock and direct Reset inputs. The 7473 
and 74H73 are positive pulse triggered flip- 
flops. JK information is loaded into the 
master while the Clock is HIGH and trans¬ 
ferred to the slave on the HIGH-to-LOW 
Clock transition. Forthesedevicesthe J and 
K inputs should be stable while the Clock is 
HIGH for conventional operation. 


The 74LS73 is a negative edge triggered 
flip-flop. The J and K inputs must be stable 
one setup time prior to the HIGH-to-LOW 
Clock transition for predictable operation. 

The Reset (Rd) is an asynchronous active 
LOW input. When LOW, it overrides the 
Clock and dat^inputs forcing the Q output 
LOW and the Q output HIGH. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = sv ± 5%; = O^C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to +125°C 

Plastic DIP 

Fig A 
Fig A 

N7473N • N74H73N 

N74LS73N 


Ceramic DIP 

Fig A 
Fig A 

N7473F • N74H73F 

N74LS73F 

S5473F • S54H73F 

S54LS73F 

Flatpak 

Fig A 
Fig A 


S5473W • S54H73W 

S54LS73W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

CP Clock input 

80 

-3.2 

50 

-2.0 


80 

-0.72 

rB Reset input ' 

' 80 
-3.2 

100 

-4.0 


60 

-0.8 

JK Data inputs 

40 

-1.6 

50 

-2.0 


20 

-0.36 

— lOH (/uA) 

Q&Q Outputs 

-400 

16 

-500 

20 


-400 

4/8 



PIN CONFIGURATION 


[T 


Ji 

rdi m 


jU 

Kl [T 


31] Qi 

Vcc [T 


TH gnd 

CP2 |T 


'tFI K2 

RD2 {T 


T] 02 

*^2 [T 


T] 02 


Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply Current 

Vcc = Max, Vcp = OV 


40 


50 




8.0 

mA 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 


MODE SELECT—TRUTH TABLE 



OPERATiNG MODE 

iNPUTS 

OUTPUTS 

EH 

CP (d) 

J 

K 

Q 

Q 

Asynchronous Reset (Clear) 

L 

X 

X 

X 

L 

H 

Toggle 

H 

-TL 


h 

q 

q 

Load “0” (Reset) 

H 

_n_ 

I 

h 

L 

H 

Load “1” (Set) 

H 

-TL 

h 

I 

H 

L 

Hold “no change” 

H I 
__I 

-TL 

I 

I 

q 

q 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the HIGH to 
LOW Clock transition. 

-TT- = Positive Clock pulse. 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

15pF 

Cl = 

25pF 



Cl = 

15pF 

UNIT 


rl = 

4000 

rl = 

2800 



Rl = 

2kO 





Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


fMAX 

Maximum Clock 
frequency 

Waveform 4 

15 


25 

■ 



30 


MHz 

tPLH 

Propagation delay 

Waveform 4 


25 




m 


■1 

ns 

tpHL 

Clock to output 


40 


mm 




Wm 

ns 

tPLH 

Propagation delay 

Waveform 5 


25 


13 




20 

ns 

tPHL 

Reset to output 


40 


24 




30 

ns 


AC SET-UP REQUIREMENTS: Ta ~ Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


Min 

Max 

Min 

Max 



Min 

Max 


tw(H) 

Clock pulse 

Width (HIGH) 

Waveform 4 

20 

■ 

12 

■ 

■ 

■ 

20 

■ 

ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 


■ 


■ 

■ 

■ 

13 

■ 

ns 

tw(L) 

Reset pulse 

Width (LOW) 

Waveform 5 

25 



■ 



25 

■ 

ns 

ts 

Setup time 

J or K to Clock 

Waveform 4 

(c) 


(c) 




20 


ns 

th 

Hold time 

J or K to Clock 

Waveform 4 

0 


0 




0 


ns 


NOTES 

c. The J and K inputs of the 7473 and 74H73 must be stable while the Clock is HIGH for 
conventional operation. 

d. The74LS73 is edge triggered. Data must be stable one setup time priorto the negative 
edge of the Clock for predictable operation. 
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54/7474 

54H/74H74 

54S/74S74 

54LS/74LS74 

DESCRIPTION 


The “74” is a Dual Positive Edge-Triggered 
D-Type Flip-Flop featuring individual data, 
clock, set and reset inputs; also comple¬ 
mentary Q and Q outputs. 

Set (Sd) and Reset (Rq) are asynchronous 
active LOW inputs and operate independ¬ 
ently of the clock input. Information on the 
data (D) input is transferred to the Q output 


on the LOW-to-HIGH transition of the clock 
pulse. The D inputs must be stable one 
setup time prior to the LOW-to-HIGH clock 
transition for predictable operation. Al¬ 
though the clock input is level sensitive, the 
positive transition of the clock pulse be¬ 
tween the 0.8V and 2.0V levels should be 
equal to or less than the clock to output 
delay time for reliable operation. 


LOGIC SYMBOL 



4 


10 



A 


A 


2- 

D Q 

—5 12 — 

D Q 

-9 

3- 

>CP 

11 — 

>CP 



RD ° 

— 6 

Rd ° 

-8 


Y 


Y 



1 


13 


Pin numbers for pin configuration A 




ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = OX to +70X 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55X to M25X 

Plastic DIP 

Fig, A 
Fig. A 

N7474N • N74H74N 

N74S74N • N74LS74N 


Ceramic DIP 

Fig. A 
Fig. A 

N7474F • N74H74F 

N74S74F • N74LS74F 

S5474F • S54H74F 

S54S74F • S54LS74F 

Flatpak 

Fig. B 
Fig. A 


S5474W • S54H74W 
S54S74W • S54LS74W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

D Data Input 

40 

-1.6 

50 

-2.0 

50 

-2.0 

20 

-0.36 

CP Clock Input 

80 

-3.2 

100 

-4.0 

100 

-4.0 

40 

-0.8 

Sp Set Input 

80 

-1.6 

100 

-2.0 

100 

-4.0 

40 

-0.8 

Ro Reset Input 

120 

-3.2 

150 

-4.0 

150 

-6.0 

60 

-1.15 

Q&Q Output 

-400 

16 

-500 

20 

1 

-1000 

20 

-400 

4/8 (a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max 

Vcp = ov 

Mil 


30 


42 


50 


8.0 

mA 

Com 


30 


50 


50 


8.0 

mA 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 



MODE SELECT—TRUTH TABLE 


OPERATING MODE 


INPUTS 


OUTPUTS 

Sp 

Rd 

CP 


Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

H 

L 

Asynchronous Reset 
(Clear) 

H 

L 

X 

X 

L 

H 

Undetermined (c) 

L 

L 

X 

X 

H 

H 

Load “1 ” (Set) 

H 

H 

t 

h 

H 

L 

Load “0” (Reset) 

H 

H 

t 

I 

L 

H 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW to HIGH clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW to HIGH clock transition. 
X = Don’t care. 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl = 
Rl = 

15pF 

40011 

Cl = 
Rl = 

25 pF 
28011 

Cl = 
Rl = 

15 pF 
28011 

Cl = 
Rl = 

15pF 

2k 11 



Min 


Min 

Max 

Min 

Max 

fMax 

Maximum clock 
frequency 

Waveform 3 

15 


35 


75 


25 


MHz 

tPLH 

Propagation delay 

Waveform 3 


25 

■ 

15 

■ 



PI 

ns 

tPHL 

Clock to output 

Waveform 3 


40 

■ 

20 

■ 



P 

ns 

tPLH 

Propagation delay 



25 


20 




Bi 

ns 

tPHL 

Set or reset to output 



40 


30 




40 

ns 

tPHL 

Set or reset to output 

Waveform 5 CP = LOW 


40 


30 


8.0 


40 

ns 


AC SET UP REQUIREMENTS: T/^ -25°C (See Section 4 for Waveforms and Conditions.) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse width 
(HIGH) 

Waveforms 

30 


15 


6.0 


25 


ns 




37 


13.5 


1 ^^ 


15 


ns 




30 

■ 

25 



■ 

25 


ns 




20 


10 


3.0 

■ 

25 

■ 

ns 

ts(L) 

Setup time (LOW) 
data to clock 

Waveform 3 

20 

■ 

15 

■ 

3.0 

■ 

20 



th 

Hold time data 
to clock 

Waveform 3 

5.0 


5.0 


2.0 


5.0 


ns 


NOTE 

C' Both outputs wilj_be High while both So and Rd are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 
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54/7475 

54LS/74LS75 


LOGIC SYMBOL 


FEATURES 

• 4-Bit transparent latch 

• Refer to 54LS/74LS375 for Vcc and 
GND on corner pins. 


DESCRIPTION 

The “75” is a Dual 2-Bit D-Latch with com¬ 
plementary Q and Q outputs. Two Enable 
inputs are provided; each controls two 
latches. When the Enable (E) is HIGH, infor¬ 
mation present at a Data (D) input is trans¬ 
ferred to the Q and Q (inverted) outputs, and 
the outputs will follow the data input as long 
as the Enable remains HIGH. The information 
that is present at the data input one setup 
time prior to the HIGH-to-LOW Enable transi¬ 
tion is stored in the latch until the Enable 
returns to a HIGH level. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 



PIN CONFIGURATION 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0®C to -I-70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to -l-125“C 

Plastic DIP 

N7475N • N74LS75N 


Ceramic DIP 

N7476F • N74LS76N 

S5476F • S54LS75F 

Flatpak 


S5476W • S64LS75W 


Qo [T 


lei Qo 

Do [T 


lil Qi 

Di [T 


33 Ql 

E2-3 [T 


31] EO-1 

Vcc [T 


IT] gnd 

D2 [T 


33 02 

D3 [T 


To] ©2 

©3 [T 


T] ©3 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

D 0 -D 3 

Data inputs 

< < 

80 

-3.2 


20 

-0.4 

Eo -1 

Enable (active LOW) input, Latches 0, 1 

< < 

J j 

160 

-6.4 


80 

-1.6 

E 2-3 

Enable (active LOW) input, Latches 2, 3 

l|H 

l|L (mA) 

160 

-6.4 


80 

-1.6 

Q 0 -Q 3 

Latch outputs 

> > 

-400 

16 


-400 

4/8(a) 

Q 0 -Q 3 

Complimentary Latch outputs 

IqH (mA) 

Iql (fTiA) 

-400 

16 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “76” has two independent 2-bit trans¬ 
parent latches. Each 2-bit latch is controlled 
by an active HIGH Enable Input (E). When E 
is HIGH, the data enters the latch and ap¬ 
pears at the Q output. The Q outputs follow 
the data inputs as long as E is HIGH. The 
data on the D inputs one setup time before 
the HIGH-to-LOW transition of the enable 
will be stored in the latch. The latched out¬ 
puts remain stable as long as the enable is 
LOW. 


MODE SELECT— 
FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

E 

D 

Q 

Q 

Data Enabled 

H 

L 

L 

H 


H 

H 

H 

L 

Data Latched 

L 

X 

q 

q 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

q = Lower case letters indicate the state of referenced 
output one setup time prior to the HIGH-to-LOW 
Enable transition. 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^*** 






54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Ice 

Supply Current 

Vec = Max 

Mil 


46 




12 

mA 

Com 


53 




12 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

tl II 

o cc 

15pF 

400Q 


II II 

15pF 

2kS) 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 


30 




27 

ns 

*PHL 

Data to Q output 


26 




17 

ns 

♦PLH 

Propagation delay 

Figure 2 


40 




20 

ns 

•PHL 

Data to Q output 


16 




15 

ns 

tPLH 

Propagation delay 

Figure 3 

. 1 


30 




27 

ns 

tPHL 

Enable to Q output 


16 




25 

ns 

•PLH 

tPHL 

Propagation delay 

Enable to Q output 

Figure 3 


30 

15 




30 

15 

ns 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC SETUP REQUIREMENTS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Enable pulse width 

Figure 3 

20 




20 


ns 

ts Setup time Data to Enable 

Figure 4 

20 




20 


ns 

' 

th Hold time Data to Enable 

Figure 4 

5.0 




0 


ns 
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LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 




V^/l * 1.5V for 54/74 and 548/748; V|^ = 1.3V for 54LS/74L8 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 4 
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54/7476 

54H/74H76 

54LS/74LS76 


LOGIC SYMBOL 


DESCRIPTION 

The “76” is a Dual JK Flip-Flop with individ¬ 
ual J, K, Clock, Set and Reset inputs. The 
7476 and 74H76 are positive pulse triggered 
flip-flops. JK information is loaded into the 
master while the Clock is HIGH and trans¬ 
ferred to the slave on the HIGH-to-LOW 
Clock transition. The J and K inputs must be 
stable while the Clock is HIGH for conven¬ 
tional operation. 


The 74LS76 is a negative edge triggered 
flip-flop. The J and K inputs must be stable 
only one setup time prior to the HIGH-to- 
LOW Clock transition. 

The Set (So) and Reset (Rd) are asynchro¬ 
nous active LOW inputs. When LOW, they 
override the Clock and data inputs forcing 
the outputs to the steady state levels as 
shown in the Truth Table. 


2 7 




ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70°C 

MILITARY RANGES 

Vcc = 5'^ ± Ta = -55“C to +125°C 

;Plastic DIP 

IQQI 

N7476N • N74H76N 

N74LS76N 


Ceramic DIP 

QQI 

N7476F • N74H76F 

N74LS76F 

S5476F • S54H76F 

S54LS76F 

Flatpak 

Fig A 
Fig A 


S5476W • S54H76W 

S54LS76W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

CP Clock input 

80 

-3.2 

50 

-2.0 


80 

-0.8 

Rd Reset input 

80 

-3.2 

100 

-4.0 


60 

-0.8 

Sd Set input 

80 

-3.2 

100 

-4.0 


60 

-0.8 

JK Data inputs 

40 

-1.6 

50 

-2.0 


20 

-0.4 

Q»Qouip„» 

-400 

16 

-500 

20 


-400 

4/8 (a) 


Vcc = Pin 5 
GND = Pin 13 


PIN CONFIGURATION 


cPi QI 









' JilT 
















Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max, Vcp = OV 


40 


50 




8.0 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 



CP 


MODE SELECT—TRUTH TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 



^(d) 

D 

D 

a 

m 

Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined (c) 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

_n. 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

-n_ 

I 

h 

L 

H 

Load “1” (Set) 

H 

H 

J~L 

h 

I 

H 

L 

Hold “no change” 

H 

H 

_rL 

I 

I 

q 

q 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the HIGH to 
LOW Clock transition. 

-TL = Positive Clock pulse. 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl = 
Rl = 

15pF 

40011 

II II 

O cc 

25 pF 
28011 


Cl = 
rl = 

15pF 

2kn 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


Maximum Clock 











fMAX 

frequency 

Waveform 4 

15 


25 




30 


MHz 

tPLH 

Propagation delay 

Waveform 4 


25 


21 




20 

ns 

tPHL 

Clock to Output 



40 


27 




30 

ns 

tPLH 

Propagation delay 

Waveform 5 


25 


13 




20 

ns 

tpHL 

Sd or Rd to Output 



40 


24 




30 

ns 


AC SETUP REQUIREMENTS = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 

Width (HIGH) 

Waveform 4 

20 


12 




20 


ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 

47 


28 




13 


ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 

25 


16 




25 


ns 

ts 

Setup time 

J or K to Clock 

Waveform 4 

(e) 


(e) 




20 


ns 

th 

Hold time 

J or K to Clock 

Waveform 4 

0 


0 




0 


ns 


NOTES 

c. Both outputs will be HIGH while both So and Rd are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 

d. The 74LS76 is edge triggered. Data must be stable one setup time prior to the negative 
edge of the Clock for predictable operation. 

e. The J and K inputs of the 7476 and 74H76 must be stable while the Clock is HIGH for 
conventional operation. 
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5477 

54LS77 


LOGIC SYMBOL 


DESCRIPTION 

The “77” is a Dual 2-Bit D-Latch offered in a 
14-Pin flat pack. Two Enable inputs are pro¬ 
vided; each controls two latches. When the 
Enable (E) is HIGH, information present at a 
Data (D) input is transferred to the Q out¬ 
puts, and the outputs will follow the data 
input as long as the Enable remains HIGH. 
The information that is present at the data 
input one setup time prior to the HIGH-to- 
LOW Enable transition is stored in the latch 
until the Enable returns to a HIGH level. 


FEATURES 

• Available in 14-Pin flat pack only 

• 4-Bit transparent latch _ 

• Refer to the “75” or “375” for Q & Q 
output version 

• Refer to “375” for V^c GND on 
corner pins. 


12 5 6 


12 - 

Do 

Eo-I 

Dl 

D2 

03 

3 - 

E 2.3 

Qo 

Qi 

02 

03 


1 

14 

“T 

13 

"T 

9 

8 


VCC = Pin 4 
GND = Pin 11 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; T/^=CPC to +70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55*C to +125“C 

Plastic DIP 

* 


Ceramic DIP 



Flatpak 


S5477W • S54LS77W 


Do QI 


]4]Qo 

Dl {T 



E 2-3 CE 


jH Eo-i 

Vcc QI 


ITl GND 

D2 qi 


IE 

D3 qi 


ID 02 

[I 


ID Q3 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

D 0 -D 3 

Data inputs 

I|H(/^A) 
l|L (mA) 

80 

-3.2 


20 

-0.4 

Eo -1 

Enable (active LOW) input. Latches 0, 1 

l|H (M) 
l|L(mA) 

160 

-6.4 


80 

- 1.6 

^2-3 

Enable (active LOW) input. Latches 2.3 

l|H (aA) 
l|L (mA) 

160 

-6.4 


80 

- 1.6 


Latch outputs 

•oh (/“A) 

Iql (mA) 

-400 

16 


-400 

4.0 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “77” has two independent 2-bit trans¬ 
parent latches. Each 2-bit latch is controlled 
by an active HIGH Enable input (E). When E 
is HIGH, the data enters the latch and ap¬ 
pears at the Q output. The Q outputs follow 
the data inputs as long as E is HIGH. The 
data on the D inputs one setup time before 
the HIGH-to-LOW transition of the enable 
will be stored in the latch. The latched out¬ 
puts remain stable as long as the enable is 
LOW. 


LOGIC DIAGRAM (EACH LATCH) 



MODE SELECT- 
FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

E 

D 

Q 

Data Enabled 

H 

L 

L 


H 

H 

H 

Data Latched 

L 

X 

q 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

q = Lower case letters indicate the state of referenced 
output one setup time prior to the HIGH-to-LOW En¬ 
able transition. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^*” 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

'cc 

Supply current 

Vcc = Max 


46 




13 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

ii II 

15pF 

40012 


Cl = 
rl = 

15pF 

2kl2 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


*PLH 

Propagation delay 

Figure 1 


30 




27 

ns 

tPHL 

Data to Q output 


25 




17 

ns 

<PLH 

Propagation delay 

Figure 2 


30 




27 

ns 

<PHL 

Enable to Q output 


15 




25 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Enable pulse width 

Figure 2 

20 




20 


ns 

ts Setup time Data to Enable 

Figure 3 

20 




20 


ns 

th Hold time Data to Enable 

Figure 3 

5.0 




0 


ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 548/74S and 54LS/74LS specifications. 
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54LS/74LS78 


LOGIC SYMBOL 



DESCRIPTION 

The “78” is a Dual JK Negative Edge- 
Triggered Flip-Flop featuring individual J, 
K, Set, common Clock and common Reset 
inputs. The Set (So) and Reset (Rd) inputs, 
when LOW, set or reset the outputs as 
shown in the Truth Table regardless of the 
levels at the other inputs. A HIGH level on 
the Clock (CP) input enables the J and K 


inputs and data will be accepted. The logic 
levels at the J and K inputs may be allowed 
to change while the CP is HIGH and the flip- 
flop will perform according to the Truth 
Table as long as minimum setup and hold 
times are observed. Output state changes 
are initiated by the HIGH-to-LOW transition 
of CP. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to ^70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°c to ^125°C 

Plastic DIP 

Fig A 

N74LS78N 


Ceramic DIP 

Fig A 

N74LS78F 

S54LS78F 

Flatpak 

Fig A 


S54LS78W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Common , , 

Cp Clock 
input 




160 

-1.6 

Common 

Rd Reset j 

input 




120 

-1.6 

o Set liH (mA) 

^ input liL (mA) 




60 

-0.8 

Data liH (juA) 

inputs liL (mA) 




20 

-0.4 

Q&QOutputs 




-400 

4/8 



PIN CONFIGURATION 


CP [T 


m] k. 

Sdi |T 


ID Qi 

Ji \T 


J2] Qi 

Vcc [T 


TT] gnd 

Rd \T 


•*2 

Sd2 [T 


Tl 02 

^2 [T 


in 02 


Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE <’’’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max, Vcp = OV 








8.0 

mA 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 



wiSiHI 



CP . . 

TO OTHER 
FLIP-FLOP 


MODE SELECT—TRUTH TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

Sd 

Rd 

CP 

J 

K 

Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

1 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

i 

1 

h 

L 

H 

Load “1” (Set) 

H 

H 

1 

h 

1 

H 

L 

Hold “no change” 

H 

H 

I 

1 

1 

q 

q 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH to LOW Clock transition. 

L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the HIGH to LOW Clock transition, 
q = Lower case letters indicate the state of the referenced output prior to the HIGH to 
LOW Clock transition. 

X = Don’t care. 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

1 




Cl = 15pF 
nL= 2kn 

Min 

Max 

Min 



ESI 

Min 

Max 

fMAX Maximum Clock 

frequency 

Waveform 4 






■ 

30 



tPLH Propagation delay 

tpHL Clock to output 

Waveform 4 







■ 

m 

B 

tpLH Propagation delay 

tpHL §D or Rd to output 

Waveform 5 

■ 

■ 

■ 

■ 

■ 

■ 


20 

30 

H 


AC SET-UP REQUIREMENTS: Ta = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 
width (HIGH) 

Waveform 4 







20 


ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 







13 


ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 







25 


ns 

ts 

Setup time 

J or K to Clock 

Waveform 4 







20 


ns 

th 

Hold time 

J or K to Clock 

Waveform 4 







0 


ns 


NOTE 

c. Both outputs wilj_be HIC^ while both So and Rd are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 
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54/7480 


LOGIC SYMBOL 


DESCRIPTION 

The “80” is a Gated Full Adder useful for 
parallel or serial addition and for addition of 
more than two variables. It features gated 
complementary inputs, complementary sum 
outputs, and an active LOW carry output. 


FEATURES 

• Full binary single bit addition 

• Gated input for addition of multiple 
variables 

• Fast serial-carry output 


8 9 10 11 12 13 1 2 



Vcc = Pin 14 
GND = Pin 7 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*^’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

A-j’A2 B-j’ 02 

Non-inverting data inputs 

< < 

15 

-1.6 



A*, B* 

Inverting data inputs 

l|H (mA) 
l|L (mA) 

N.A. 

-2.6 



Ac. Be 

Control Inputs 

> > 

15 

-1.6 




Carry Input 

l|H (M) 
l|L (mA) 

200 

-8.0 



A*,B* 

inverting data outputs 

> > 

-120 

4.8 




Sum outputs 

Iqh (mA) 

IqL (mA) 

-400 

16 



Cn+I 

Carry (active LOW) output 

•oh (mA) 

Iql (mA) 

-200 

8.0 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=0X to -l-7(rC 

MILITARY RANGES 

Vcc=5V± 10 %; Ta=- 55°C to -1-126X 

Plastic DIP 

Fig. A 

N7480N 


Ceramic DIP 

Fig. A 

N7480F 

S6480F 

Flatpak 

Fig. B 


S5480W 


PIN CONFIGURATION 


b-[T 


J4] Vcc 

Be [L 


TTI b2 

Cn [T 


®i 

Cn+1 


Til Ac 

I [T 


lo1 A* 

S[I 


~9l A2 

GND [T 


T| Ai 


Figure A 


Ac [T 


TTI A* 

Bi Cl 


A2 

B2 [T 


I2I Ai 

Vcc Cl 


TT1 GND 

B-U 


TdI S 

Be [T 


j]. 

Cn [T 


H] Qi+T 


Figure B 
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FUNCTIONAL DESCRIPTION 

The “80” is a single-bit, high speed, Binary 
Full Adder with gated complementary Inputs, 
complementary sum (2 and 2) outputs and 
inverted carry output. It is designed for me¬ 
dium and high speed, multiple-bit, parallel- 
add/serial-carry applications. The circuit 
utilizes DTL for the gated inputs and high 
speed, high fan out TTL for the sum and 
carry outputs. The circuit Is entirely com¬ 
patible with both DTL and TTL logic families. 
The implementation of a single-inversion, 
high speed, Darlington-connected serial- 
carry circuit minimizes the necessity for ex¬ 
tensive “lookahead” and carry-cascading 
circuits. 


TRUTH TABLE 


INPUTS 

OUTPUTS 

Cn 

B 

A 

Cn+1 

2 

s 

L 

L 

L 

H 

H 

L 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

H 


H = HIGH voltage level 
L = LOW voltage level 
NOTES 

b. A = A**A 0 , B = B* .Be where A* = A^. A 2 , B* = B^ . B 2 

c. When A* or B* are used as inputs, A^ and A 2 or B^ and B 2 respectively must be 
connected to GND. 

d. When A^ and A 2 or B-| and B 2 are used as inputs, A* or B* respectively must be open 
or used to perform Dot-OR logic. 


LOGIC DIAGRAM 



() = Pin numbers for DIP packages 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE**’’ 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

los 

Output short circuit 
current 

Vec == Max, 

Mil 

-20 

-57 





mA 

2 & 2 outputs 

Com 

-18 

-57 





mA 



Vec = Max, 

Mil 

-20 

-70 





mA 



Cn +1 output 

Com 

-18 

-70 





mA 



Vec = Max, 

A* & B* outputs 

-0.9 

-2.9 





mA 

Ice 

Supply current 

___1 

Vec = Max 

Mil 


31 





mA 


Com 

_i 

36 





mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: T/y = 25X (See Section 4 for test circuits and conditions) 

I I ^ 54/74 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

tPLH Propogation delay 

Figure 1 


17 

•PHL Cn to Cn +1 output 

Cl = 15pF, Rl = 780ft 


12 

^PLH Propagation delay 

Figure 2 


25 

tPHL Ac or Be to Cn +1 output 

Cl = 15pF, Rl = 780ft 


65 

*PLH Propogation delay 

Figure 1 


70 

^PHL Aq or Bq to 2 output 

Cl = 15pF, Rl = 400ft 


80 

'PLH Propagation delay 

Figure 2 


55 

^PHL Ac or Be to 2 output 

Cl = 15pF, Rl = 400ft 


75 

^PLH Propagation delay 

Figure 1 


65 

*PHL A-j or A 2 to A* output 

Cl = 15pF 


25 

*PLH Propagation delay 

Figure 1 


65 

^PHL B-j or B 2 to B* output 

Cl = 15pF 


25 


54S/74S 


54LS/74LS 


AC WAVEFORMS 

WAVEFORM FOR INVERTING OUPUTS 


WAVEFORM FOR NON-INVERTING OUTPUTS 


V|N ~ ^VM 

-> 

VOUT 


Vm 1.5V for 54/74 and 54S/74S: Viui = 1.3V for 54LS/74LS 


Figure 1 


V|^ 1.5V for 54/74 and 54S/74S; V^^ = 1.3V for 54LS/74LS 

Figure 2 























54/7483 

54LS/74LS83A 


LOGIC SYMBOL 


DESCRIPTION 

The “83” is a high speed 4-Bit Binary Full 
Adder with internal carry lookahead. It ac¬ 
cepts two 4-bln binary words (A i -A4, B -j -B4) 
and a Carry input (C|n). The sum of the two 
4-bit words is combined with the carry input 
and presented at the four Sum outputs (S-|- 
S4) and the Carry output (Cqut)- oper¬ 
ates with either HIGH or LOW operands 
(positive or negative logic). 


FEATURES 

• High speed 4-bit binary addition 

• Cascadeable in 4-bit increments 

• LS83A has fast internal carry 
lookahead 

• See “283” for corner power pin version 


10 11 8 7 3 4 1 16 



Vcc ~ ® 

GND = Pin 12 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Al, Bi,A 3 , B 3 

Operand inputs 

l|H (aA) 
l|L (mA) 

80 

-3.2 


40 

-0.8 

A2, B2,A4, B4, 

Operand inputs 

> > 

CO 

T 


40 

-0.8 

C|N 

Carry input 

> > 

80 

-3.2 


20 

-0.4 

21-24 

Sum outputs 

lOH (mA) 
lOL (fTlA) 

-800 

16 


-400 

4/8Ca) 

Cqut 

Carry output 

Ioh(mA) 

IqL (fTiA) 

-400 

8.0 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V ± 5%; Ta= 0‘’C to +7(y>C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to -1-125X 

Plastic DIP 

N7483N 

• N74LS83AN 



Ceramic DIP 

N7483F 

• N74LS83AF 

S6483F • 

S64LS83AF 

Flatpak 



S5483W • 

S54LS83AW 


PIN CONFIGURATION 


A 4 [T 


]?] 04 

23 |T 


jU Z 4 

As [T 


m 

03 [T 


JS] C|N 

Vcc [T 


IJl gnd 

22 \± 


33 01 

02 [T 


IFI A1 

A 2 [T 


T] 2 i 
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FUNCTIONAL DESCRIPTION 

The “83” adds two 4-bit binary words (Ap 
plus Bp) plus the incoming carry. The binary 
sum appears on the Sum outputs (2) 1 - 2 ) 4 ) 
and the outgoing carry (Cqut) according to 
the equation; 

C(|s|-f (Ai-I-Bi) +2 (A2+B2) +4 (A3-I-B3) - 1-8 
(A4-fB4) = ^1+2 2)2+4 2)3+8 2 ) 4 + 16 CouT 

Where (+) = plus 


Due to the symmetry of the binary add func¬ 
tion the “83” can be used with either all 
active HIGH operands (positive logic) or 
with all active LOW operands (negative log- 
ic)-see Table “A”. With active HIGH inputs, 
C|N cannot be left open; it must be held LOW 
when no “carry in” Is Intended. 
Interchanging inputs of equal weight does 
not affect the operation, thus C|n, Ai, Bi, 
can arbitrarily be assigned to pins 10 , 11 , 
13, etc. 


PINS 

C|N 

Al 

A2 

*3 

A4 

B1 

B2 

B3 

B4 

2 l 

S 2 

23 

24 

Gout 

Logic Levels 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

H 

Active HIGH 

0 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

0 

0 

1 

Active LOW 

1 

1 

0 

1 

0 

0 

1 

1 

0 

0 

0 

1 

1 

0 


(10+9=19) 

(carry+ 6 + 6 = 12 ) 


Table “A” 


LOGIC DIAGRAM 


















AC CHARACTERISTICS: Ta= 25 °C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 


Propagation delay 

C|N to _ 

Propagation delay 
C|N to ^2 
Propagation delay 
C|N to 2:3 

Propagation delay 
C|^ to S 4 

Propagation delay 
Aj or Bj to 2j 

Propagation delay 
C|N to Cqut 
Propagation delay 
Aj or Bj to CoUT 



54/74 

54S/74S 

54LS/74LS 

ST CONDITIONS 

Cl = 

Rl = 

50pF 

400fi 


Cl = 
Rl = 

15pF 

2kQ 


Min 

Max 

Min 

Max 

Min 

Max 

Figures 1 & 2 


34 

34 




24 

24 

Figures 1 & 2 


36 

35 




24 

24 

Figures 1 & 2 


50 

40 




24 

24 

Figures 1 & 2 


50 

50 




24 

24 

Figures 1 & 2 


40 

35 




24 

24 

Figure 2 


20 

20 




17 

17 

Figures 1 & 2 


22 

22 




17 

17 


AC WAVEFORMS 

WAVEFORM FOR INVERTiNG OUTPUTS 


WAVEFORM FOR NON-INVERTING OUTPUTS 


1.5V for 54/74 & 54S/74S: Viui = 1.3V for 54LS/74LS 


Figure 1 


1.5V for 54/74 & 548/748; V^^ 1.3V for 54L8/74L8 

Figure 2 

















54/7485 

54S/74S85 

54LS/74LS85 


LOGIC SYMBOL 


DESCRIPTION 

The “ 86 ” is an expandable 4-Bit Magnitude 
Comparator. It compares two 4-bit binary 
weighted words (A 0 -A 3 ) and (B 0 -B 3 ), 
where A 3 and B 3 are the most significant 
bits. The expansion inputs Ia>B» •a=B 
Ia<b S'*® treated as the least significant 
inputs for comparison purposes. The three 
active HIGH outputs are “A greater than B” 
(A>B), “A equals B” (A=B), and “A less 
than B” (A<B). These devices can be cas¬ 
caded to almost any length. 


FEATURES 

• Magnitude comparison of any binary 
words 

• Seriai or parallei expansion without 
extra gating 

• Use 54S/74S85 for very high speed 
comparisons 


10 12 13 15 9 11 14 1 



Vqc = Pi'’ 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vqq=5V±5%‘, Ta= 0“C to +70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to -l-125“C 

Plastic DIP 

N7486N 

N74S86N • N74LS86N 


Ceramic DIP 

N7486F 

N74S86F • N74LS85F 

S6485F 

S54S86F • S54LS86F 

Flatpak 


S6485W 

S54S86W • S64LS86W 


4-Bit Magnitude Comparator 

b3 Cl 


li] Vcc 

lA<B nil 


]1] A3 

IA=B [T 


m B2 

lA>B [L 


m A2 

A>B CE 


HI A1 

A=B [T 


HI 

a<b Cl 


HI Ao 

GND [T 


3 Bo 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

A 0 -A 3 

Operand A inputs 

l|H (/^A) 
l|L (mA) 

120 

-4.8 

150 

- 6.0 

60 

- 1.2 

B 0 -B 3 

Operand B inputs 

•iH (/^A) 
l|L (mA) 

120 

-4.8 

150 

- 6.0 

60 

- 1.2 

•a = B 

Expander A = B input 

l|H (/^A) 
l|L (mA) 

120 

-4.8 

150 

- 6.0 

60 

- 1.2 

Ia< B 

Expander A less than B input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

‘a>b 

Expander A greater than B input 

< < 

J J 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

A = B 

A equal to B output 

IqH (mA) 

Iql (mA) 

-400 

16 1 

-1000 

20 

-400 

4/8(a) 

A<B 

A less than B output 

> > 

-400 

16 

-1000 

20 

-400 

4/8^®) 

A>B 

A greater than B output 

lOH (mA) 

Iql (mA) 

-400 

16 

-1000 

20 

-400 

4/8^®) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commerclai 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “85" is a 4-Blt magnitude comparator 
that can be expanded to almost any length. 
It compares two 4-bit binary, BCD, or other 
monotonic codes and presents the three 
possible magnitude results at the outputs. 
The 4-bit inputs are weighted (Aq-^As) and 
(Bq—»B 3 ), where A 3 and B 3 are the most 
significant bits. 

The operation of the "85” is described in the 
Truth Table showing all possible logic condi¬ 
tions. The upper part of the table describes 
the normal operation under all conditions 
that will occur in a single device or in a se¬ 
ries expansion scheme. In the upper part of 
the table the three outputs are mutually ex¬ 
clusive. In the lower part of the table, the 
outputs reflect the feed-forward conditions 
that exist In the parallel expansion scheme. 

The expansion Inputs Ia>B. •a=B> a^cl 
*A<B are the least significant bit positions. 
When used for series expansion, the A>B, 
A=B and A<B outputs of the least signifi¬ 
cant word are connected to the correspond- 
'^9 •a>B. •a=B. snd Ia<B inputs of the next 
higher stage. Stages can be added in this 
manner to any length, but a porpagation de¬ 
lay penalty of about 15ns is added with each 
additional stage. For proper operation the 
expansion inputs of the least significant 
word should be tied as follows: Ia>B ~ 
HIGH, Ia=:B = LOW, and Ia<b = HIGH. 

The parallel expansion scheme shown In 
Figure A demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth Input bit posi¬ 
tion except on the least significant device 
which must be connected as in the serial 
scheme. The expansion inputs are used by 
labeling Ia>b “A” input, Ia<B as a 

"B” input and setting Ia=b LOW. The “85” 
can be used as a 5-bit comparator only 
when the outputs are used to drive the (Aq- 
A 3 ) and (B 0 -B 3 ) inputs of another “85” de¬ 
vice. The parallel technique can be expand¬ 
ed to any number of bits as shown In Table I. 


WORD LENGTH 

NUMBER OF 
PACKAGES 

TYPICAL SPEEDS 

54/74 

54S/74S 

54LS/74LS 

1-4 Bits 

1 

23ns 

12 ns 

23ns 

5-25 Bits 

2-6 

40ns 

22 ns 

46ns 

25 - 120 Bits 

8-31 

63ns 

34ns 

69ns 


TRUTH TABLE 


COMPARING INPUTS 

CASCADING 

INPUTS 

OUTPUTS 

A3.B3 

A2.B2 

Al.Bi 

Ao,Bo 

ffi 

II 

< 

ffi 

V 

< 

ffi 

A 

< 

A>B 

> 

A 

CD 

A=B 

A3>B3 

X 

X 

X 

X 

X 

X 

H 

L 

L 

A3<B3 

X 

X 

X 

X 

X 

X 

L 

H 

L 

A3=B3 

A 2 >B 2 

X 

X 

X 

X 

X 

H 

L 

L 

A3=B3 

A 2 <B 2 

X 

X 

X 

X 

X 

L 

H 

L 

A3=B3 

A2=B2 

Al>Bi 

X 

X 

X 

X 

H 

L 

L 

A3=B3 

A2=B2 

Al<Bi 

X 

X 

X 

X 

L 

H 

L 

A3=B3 

A2=B2 

Al=Bi 

Ao>Bo 

X 

X 

X 

H 

L 

L 

A3=B3 

A2=B2 

Al=Bi 

Ao<Bo 

X 

X 

X 

L 

H 

L 

A3=B3 

A 2 =B 2 

Al=Bi 

Ao=Bo 

H 

L 

L 

H 

L 

L 

A3=B3 

A 2 =B 2 

Al=Bi 

Ao=Bo 

L 

H 

L 

L 

H 

L 

A3=B3 

A 2 =B 2 

Al=Bi 

Ao==Bo 

L 

L 

H 

L 

L 

H 

A3=B3 

A 2 =B 2 

Al=Bi 

Ao=Bo 

X 

X 

H 

L 

L 

H 

A3=B3 

^ 2~®2 

A,=Bi 

Ao=Bo 

H 

H 

L 

L 

L 

L 

A3=B3 

A 2 =B 2 

A,=Bi 

Ao=Bo 

L 

L 


H 

H 

L 


H = HIGH voltage level X = Don’t care 
L = LOW voltage level 


LOGIC DIAGRAM 
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COMPARISON OF TWO 24-BIT WORDS 



Figure A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<**) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 


Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 


88 


115 





Vcc = Max,TA=125°C 
(S54S85W only) 




110 



mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 543/74S and 54LS/74LS specifications. 
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54/7486 

54S/74S86 

54LS/74LS86 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70“C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55X to ♦125“C 

Plastic DIP 

Fig. A 
Fig. A 

N7486N 

N74S86N • N74LS86N 


Ceramic DIP 

Fig. A 
Fig. A 

N7486F 

N74S86F • N74LS86F 

S5486F 

S54S86F • S54LS86F 

Flatpak 

Fig. A 
Fig. A 


S5486W 

S54S86W • S54LS86W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

inputs 

IlH ifiA) 

40 


50 

20 

liL (mA) 

- 1.6 


- 2.0 

-0.4 

Outputs 

lOH (mA) 
lOL <mA) 

_1 

-800 

16 


-1000 

20 

-400 

4/8 



TRUTH TABLE 


1 INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


L = LOW voltage level 
H = HIGH voltage level 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TCOT mKiniTinKiQ 

54/74 

54H/74H 


54LS/74LS 

UNIT 





Min 

Max 


Max 

Min 

Max 

Icc 

Supply current 

Vcc = Max, 

Mil 


mm 




75 



mA 

> 

o 

11 

z 

> 

Com 


50 




75 


10 

mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 

III 


PARAMETER 

TEST CONDITIONS 

ii II 

O QC 

15 pF 
40011 


Cl = 
Rl = 

15 pF 
28011 

Cl = 
nL = 

15pF 

2k n 





Min 

Max 

Min 

Max 

U 2 QI 

Max 

Min 

Max 

m 

tPLH 

Propagation delay 

Other input LOW 

mm 

23 

■ 

■ 

■ 

10.5 

■ 


jjljR 

tPHL 

A or B to output 

Waveform 2 

■ 

17 

■ 

■ 

■ 

10 

■ 


im 

tPLH 

Propagation delay 

Other input HIGH 

■ 

30 

■ 

■ 

■I 

10.5 

■ 

30 

ns 

tPHL 

A or B to output 

Waveform 1 

■ 

22 

■ 

■ 

■ 

10 

■ 

22 

ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54S/74S89 

54LS/74LS89 (Preliminary data) 


LOGIC SYMBOL 


DESCRIPTION 

The “89" is a 64-Bit high-speed Read/Write 
Random Access Memory for use as a 
“scratch pad” memory with non-destructive 
read-out. Memory cells are organized in a 
matrix to provide 16 words of four bits each. 
Four buffered Address (A 0 -A 3 ) inputs are 
decoded on the chip to select one of the 
sixteen memory words for read or write op¬ 
erations. Four buffered Data inputs (D 1 -D 4 ) 
and four open-collector data outputs are 
provided for versatile memory expansion. 
Data at the outputs is inverted from the data 
which was written into the memory. When 
the write mode is selected the outputs are 
the complement of the data inputs. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; T4 =0X to +70X 

Vcc=5V± 10 %; Ta= 

-55“C to -l-125°C 

Plastic DIP 

N74S89N 

• N74LS89N 


Ceramic DIP 

N74S89F 

• N74LS89F 

S64S89F • 

S54LS89F 

Flatpak 




FEATURES 

• 16-words by 4-bit memory 

• On-chip address decoding 

• Inverted data at outputs 

• Open collector outputs for easy 
expansion 


2 4 6 10 12 3 


A I I I I A 



CS Di D 2 D 3 D 4 WE 

1 - 

Ao 

15 - 

Al 

14 - 

A 2 

13 - 

A 3 


Oi O 2 O 3 O 4 


rTTT 


5 7 9 11 


Vcc = Pin ^6 
GND = Pin 8 


PIN CONFIGURATION 


AO Cl 


31] Vcc 

^ Cl 


31] A1 

We [T 


34 ] A2 

D1 [T 


31] A 3 

oi CE 


31] D4 

D2 [T 


33] 64 

02 Cl 


Jo] 03 

GND [T 


T] O 3 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Aq-As 

Address inputs 

l|H (^A) 
l|L (mA) 


25/10(a) 
-150/-100(a) 

20 

-100 

CS 

Chip Select (active LOW) enable input 

l|H (mA) 
l|L (mA) 


25/10(a) 
-150/-100(a) 

20 

-400 

WE 

Write Enable (active LOW) input 

l|H (mA) 
l|L (mA) 


25/10(a) 
-150/-100(a) 

20 

-400 

Di - D 4 

Data inputs 

l|H (mA) 
l|L (mA) 


25/10(a) 
-150/-100(a) 

20 

-400 

O 1 -O 4 

Data (inverting) outputs 

•oh (/“A) 

Iql CmA) 


-1-100 

16 

_1 

-f 100 

12/24(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “89” is a high-speed array of 64 mem¬ 
ory cells organized as 16 words of four bits 
each. A one-of-sixteen address decoder se¬ 
lects a single word which is specified by the 
four Address inputs (A 0 -A 3 ). A READ oper¬ 
ation is initiated after the address lines are 
stable when the Write Enable (WE) input is 
HIGH and the Chip Select-Memory Enable 
(^) input is LOW. Data is read at the out¬ 
puts inverted from the data which was writ¬ 
ten into the memory. 

A WRITE operation requires that the WE and 
CS inputs be LOW. The address inputs must 
be stable during the WRITE mode for pre¬ 
dictable operation. When the write mode is 
selected the outputs are the complement of 
the data inputs. The selected memory cells 
are transparent to changes in the data dur¬ 
ing the WRITE mode. Therefore, data must 
be stable one setup time before the LOW-to- 
HIGH transition of ^ or WE. 


MODE SELECT—FUNCTION 
TABLE 


OPERATING 

MODE 

INPUTS 

OUTPUTS 

CS 

WE 

Dn 

On 

Write 

L 

L 

L 

H 


L 

L 

H 

L 

Read 

L 

H 

X 

Data 

Inhibit Writing 

H 

L 

L 

H 


H 

L 

H 

i 

L 

Store-Disable 

H 

H 

X 

H 

Outputs 






H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

Data = Read complement of data from addressed word location 

























DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^”’ 


PARAMETER 




54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

VOL 

Output LOW voltage 

Vcc “ Min, 

Mil 




0.5 



V 

Iql ~ 16mA 

Com 




0.45 



V 



Vqc ~ Min 

•OL = 

12mA 






0.4 

V 




l0L = 

24mA 






0.5(c) 

V 

•cc 

Supply Current 

Vcc = Max 

Mil 




120 


45 

mA 

Com 




105 


37 

mA 


See BIPOLAR & MOS MEMORY DATA MANUAL for 54S/74S89 AC Characteristics 
NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications 

c. This parameter for Commercial Range only. 
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54/7490 

54LS/74LS90 


LOGIC SYMBOL 


DESCRIPTION 

The “90” is a high-speed 4-bit ripple type 
decade counter divided into two sections. 
The counter has a divide-by-two section 
and a divide-by-five section which are trig¬ 
gered by HIGH-to-LOW transitions on the 
clock Inputs. Either section can be used 
separately or tied together (Q to CP) to form 
a BCD or a bi-quinary counter. The counter 
has a 2-Input gated Master Reset (Clear) and 
also a 2-Input gated Master Set (Preset 9). 


6 7 



Vcc - Pin 5 
GND = Pin 10 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0“C to 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to ‘laS'C 

Plastic DIP 

N7490N • N74LS90N 



Ceramic DIP 

N7490F • N74LS90F 

S5490F • 

S54LS90F 

Flatpak 


S5490W • 

S54LS90W 


PIN CONFIGURATION 



SB 


















fSm 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

CPo Clock (active LOW going edge)input liH (juA) 

to -^2 section Iil (mA) 

80 

-3.2 


40 

-2.4 

CPi Clock (active LOW going edge)lnput Iih (/uA) 

to ^5 section Iil (mA) 

160 

-6.4 


80 

-3.2 

MRi, MR 2 Master Reset (Clear) inputs 

liL (mA) 

40 

-1.6 


20 

-0.4 

MSi, MS 2 Master Set (Preset-9) inputs i*i'L(mA) 

40 

-1.6 


20 

-0.4 

^ ^ . •oh (juA) 

Qo Output from -^2 section 

-800 

16 


-400 

4/8 (a) 

Qi, Q2 , Qs Outputs from -^5 section i'ol (mA) 

-800 

16 


-400 

4/8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “90” is a 4-bit ripple type Decade 
Counter. The device consists of four 
master-slave flip-flops internally connected 
to provide a divide-by-two section and a 
divide-by-five section. Each section has a 
separate clock input to initiate state changes 
of the counter on the HIGH-to-LOW clock 
transition. State changes of the Q outputs 
do not occur simultaneously because of 
internal ripple delays. Therefore, decoded 
output signals are subject to decoding 
spikes and should not be used for clocks or 
strobes. The Qo output is designed and 
specified to drive the rate fan-out plus the 
CPi input of the device. 

A gated AND asynchronous Master Reset 
(MRi • MR 2 ) is provided which overrides 
both clock and resets (clears) all the flip- 
flops. Also provided is a gated AND asyn¬ 
chronous Master Set (MSi • MS 2 ) which 
overrides the clocks and the MR inputs, 
setting the outputs to nine (HLLH). 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be oper¬ 
ated in various coding modes. In a BCD 
(8421) Counter the CPi Input must be exter¬ 
nally connected to the Qo output. The CPo 
input receives the Incoming count produc¬ 
ing a BCD count sequence. In a symmetrical 
Bi-quinary divide-by-ten counter the Q 3 
^put must be connected externally to the 
CPomput. The input count Is then applied to 
the input and a divide-by-ten square 
wave is obtained at output Qo. To operate as 
a divide-by-two and a divide-by-five counter 
no external interconnections are required. 
The first flip-flop is used as a binary element 
for the divIde-by-two function (CP p as the 
Input and Qo as the output). The CPi input Is 
used to obtain divide-by-five operation at 
the Q 3 output. 


MODE SELECTION—TRUTH TABLE 


RESET/SET INPUTS 

OUTPUTS 

MRi MR2 MS-i MS2 

CO 

O 

CM 

O 

o 

o 

O 

H H L X 

H H X L 

X X H H 

L X L X 

X L X L 

L X X L 

X L L X 

L L L L 

L L L L 

HLLH 

Count 

Count 

Count 

Count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


BCD COUNT SEQUENCE- 
TRUTH TABLE 


COUNT 

OUTPUT 

Qo 

Qi 

Q2 

03 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 


NOTE Output Qo connected to input CPi. 


LOGIC DIAGRAM 


MS2 


MRi 

MR 2 

( ) = Pin Numbers 
Vcc = Pfn 5 

GND = Pin 10 



DC CHARACTERISTICS OVER TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 



Max 

Min 

Max 

Ice Supply current 

Vcc = Max 

Mil 






15 

mA 

Com 


53 




15 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS = 25°C (See Section 4 for Test Circuits and Conditions) 




54/74 

54S/74S 

54LS/74LS 


PARAMETER 

TEST CONDITiONS 

Cl = 15pF 
Ru =400n 


Cl = 15pF 
Rl = 2 kn 

UNiT 



Ksmi^si 

Min Max 

Min Max 



CPo Input count frequency 


tPLH 

Propagation delay 

tPHL 

^0 Input to Qo Output 

tPLH 

Propagation delay 

tPHL 

CPi Input to Qi Output 

tPLH 

Propagation delay 

tpHL 

CPi Input to 02 Output 

tPLH 

Propagation delay 

tPHL 

^1 Input to 03 Output 

tPLH 

Propagation delay 

tPHL 

CPo Input to O 3 Output 

tPHL 

MR Input to any Output 

tPLH 

MS Input to Oo and O 3 Outputs 

tPHL 

MS Input to 0i and O 2 Outputs 


Figure 1 
Figure 1 


Figure 1 



Figure 2 


Figure 3 


Figure 2 


AC SETUP REQUIREMENTS Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


54/74 


PARAMETER 

TEST CONDITIONS 

tw 

CPo Pulse width 

Figure 1 

tw 

CPi Pulse width 

Figure 1 

tw 

MR Pulse width 

Figure 2 

tree 

Recovery time MR to ^ 

Figure 2 

tree 

Reco ve ry t i m e M S to ^ 

Figure 2 and 3 



54S/74S 

54LS/74LS 

Min 

Max 

Min 

Max 



15 




30 




AC WAVEFORMS 


Vm = 1.5V for 54/74 and 54S/74S: Vm = 1.3V for 54LS/74LS. 

The number of Clock Pulses required between thetpHL and tpLH measurements can be 
determined from the appropriate Truth Tables. 

Figure 1 


Vm = 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS 

Figure 2 




























































54/7491A 


LOGIC SYMBOL 


DESCRIPTION FEATURES 

The “91” is an 8 -Bit Shift Register with gat- • a-Bit seriaMn-serial-out shift register 
ed serial Inputs and true and complement • Common buffered ciock 
serial outputs. The common buffered Clock • 2-input gate for seriai data entry 
(CP) input loads data into the first bit and • True and complement outputs 
shifts the register one place to the right syn¬ 
chronous with the LOW-to-HIGH clock tran¬ 
sition. 


12 - 

DSa 

1 1 - 

DSb 

9 

CP 


Q7 Q7 


Q7 q? 

1—r 


13 14 


Vcc = Pin 5 
GND = Pin 10 

Pin numbers for DIP package 


PIN CONFIGURATIONS 


[I 


i±]Q7 

[I 


TTI 07 

□: 


jU DSa 

K 


Til Dsb 

Vcc [T 


GND 

[L 


~9~| CP 

[I 


d 


Figure A 


d 


m] 07 

[I 


31] 07 

□: 


HI OSa 

Vcc d 


TT] GND 

d 


To] DSb 

d 


T] CP 

d 


d 


Figure B 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=®V±5%; Ta= 0°C to -1-70X 

MILITARY RANGES 

Vcc=5V± 10%; Ty^=-55°C to -l-125°C 

Plastic DIP 

Fig. A 

N7491AN 


Ceramic DIP 

Fig. A 

N7491AF 

S5491AF 

Flatpak 

Fig. B 


S5491AW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*^’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

DSa. Dsb 

Data Inputs 

l|H (/^A) 
l|L (mA) 

40 

- 1.6 



CP 

Clock (active HIGH going edge) input 

> > 

40 

- 1.6 



Q 7 & Qj 

Outputs 

•oh (/^A) 

Iql (mA) 

-400 

16 

1 




smnDtiBS 
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FUNCTIONAL DESCRIPTION 

The “91” is an 8-bit serial-in-serial-out shift 
register. The serial data is entered through 
a 2-input AND gate (Dsa & Dsb)- HIGH data 
is entered when both and 03 ^ are 
HIGH. LOW data is entered when either 
serial data input is LOW. The data inputs are 
edge-triggered and must be stable just one 
set-up time prior to the LOW-to-HIGH transi¬ 
tion of the Clock Input (CP) for predictable 
operation. The data is shifted one bit to the 
right (Qq— 02* synchronous with 

each LOW-to-HIGH clock transition. The 
“91” has no reset capacity, so Initialization 
requires the shifting in of at least eight bits 
of known data. Once the register is fully 
loaded, the 0 output follows the serial in¬ 
puts delayedj)y eight clock pulses. The 
complement (Q) output from the last stage 
is also available for simpler decoding appli¬ 
cations. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

First Stage 

OUTPUTS 

CP 

Dsa 

Dsb 

lo 

o 

o 

07 07 

Shift, reset 
first stage 

t 

t ; 

I 

X 

X 

I 

L H 

L H 

de 96 

96 96 

Shift, set 
first stage 

t 

h 

h 

H L 

lo¬ 

co 

or 


H = HIGH voltage level 

h =HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I =LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
Qp ==Lower case letters indicate the state of the referenced register output one setup time 
prior to the LOW-to-HIGH clock transition 
X = Don’t care 

f = LOW-to-HIGH clock transition 


LOGIC DIAGRAM 


SOrOH 

or Flat Pad 


OSa 

DSb- , 

( 11 *)' 

*(10 (or Flat Pack) 


S Q 

icicp 

R 


s q| 
,c5cp 


s o| 
rc|>cp 

R Q 


S Q| 
fC^CP 
R Q| 


S Q| 
rcbcp 
R Q| 


S Q| 
rO^CP 
R Ql 


s q| 
r4>cp 
,R Ql 


S 0| 
^CP 


DIP Flat Pack 

Vcc “ P*'’ ® '^CC “ P'" ^ 

GND = Pin 10 GND = Pin11 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^**’ 


PARAMETER 

TEST CONDITIONS 

54/74 



UNIT 

Min 

Max 





•CC Supply Current 

Vcc = Max 

Mil 


50 





mA 

Com 


68 





mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl = 16pF 

Rl = 400n 



Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 

10 






MHz 

tPLH Propagation delay 

tpHL Clock to output 

Figure 1 


40 

40 





ns 

ns 


Note 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/74S and 54LS/74LS specifications. 
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AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 


tw Clock pulse width 


ts Setup time Data to clock 


th Hold time Data to clock 


TEST CONDITIONS 


Figure 2 


54/74 54S/74S 54LS/74LS 

Min I Max Min I Max Min I Max 

















54/7492 

54LS/74LS92 


DESCRIPTION 

The “92” is a high-speed 4-bit ripple type 
counter divided into two sections. The 
counter has a divide-by-two section and a 
divide-by-six section which are triggered by 
HIGH-to-LOW transitions of the clock in¬ 
puts. Either section can be used separately 
or tied together (Qo to CPi) to form a 
modulo-12 counter. The counter has a 2- 
input gated Master Reset (Clear). 


LOGIC SYMBOL 



Vcc = Pin 5 
GND = Pin 10 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to 70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°c to +125°C 

Plastic DIP 

N7492N • N74LS92N 


Ceramic DIP 

N7492F • N74LS92F 

S5492F • S54LS92F 

Flatpak 


S5492W • S54LS92W 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

^0 

Clock (Active LOW going edge) input 

l|H (juA) 



40 


to -^2 section 

liL (mA) 



-2.4 


Clock (Active LOW going edge) input 

I|H (juA) 



80 


to -^6 section 

liL (mA) 



-3.2 

MRi, MRi 

Master Reset (Clear) Inputs 

Iih(mA) 



20 



liL (mA) 

- 1.6 


-0.4 

Qo 

Output from -^2 section 

lOH (/xA) 

-800 

-400 


lOL (mA) 


Qi, Q 2 , Qs Output from -^6 section Ioh (/xA) 

loL (mA) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

















FUNCTIONAL DESCRIPTION 

The “92” is a 4-bit ripple type Divide-by-12 
Counter. The device consists of fourmaster- 
slave flip-flops internally connected to pro¬ 
vide a divide-by-two section and a divide- 
by-six section. Each section has separate 
clock input to initiate state changes of the 
counter on the HIGH-to-LOW clock transi¬ 
tion. State changes of the Q outputs do not 
occur simultaneously because of internal 
ripple delays. Therefore, decoded output 
signals are subject to decoding spikes and 
should not be used for clocks or strobes. 
The Qo output is designed and specified to 
drive the rated fan-out plus the CPi input of 
the device. 

A gated AND asynchronous Master Reset 
(MRi MR 2 )is provided which overrides both 
clocks and resets (clears) all the flip-flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be oper¬ 
ated in various counting modes. I n a 
Modulo-12, Divide-by-12 Counter the CPi 
input must be externally connected to the 
Qo output. The CPo input receives the in¬ 
coming count and Qs produces a symmetri¬ 
cal divide-by-12 square wave output. In a 
divide-by-six counter no external connec¬ 
tions are required. The first flip-flop is used 
as a binary element for the divide-by-two 
function. The CPi input is used to obtain 
divide-by-three operation at the Qi and Q 2 
outputs and divide-by-six operation at the 
Qs output. 


MODE SELECTION TRUTH TABLE 


RESET 

INPUTS 

OUTPUTS 

MRi 

MR2 

O 

o 

O 

o 

ro 

O 

CO 

H 

H 

L L L L 

L 

H 

Count 

H 

L 

Count 

L 

L 

Count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


COUNT 

OUTPUT 

Qo 

Qi 

Q2 

Q3 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

L 

L 

H 

7 

H 

L 

L 

H 

8 

L 

H 

L 

H 

9 

H 

H 

L 

H 

10 

L 

L 

H 

H 

11 

H 

L 

H 

H 


NOTE; Output Qo connected to Input CPi. 


LOGIC DIAGRAM 



( ) = Pin Numbers 
Vcc = Pin 5 
GND = Pin 10 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc Max 

Mil 


44 




15 

mA 

Com 

_ 


51 

IHI 



15 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


sinnotics 
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AC CHARACTERISTICS Ta = 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

15pF 


Cl = 

15pF 

UNIT 



Rl = 

4000 


Rl ^ 

2kO 







Min 

Max 

Min 

Max 


fMAX 

CPo Input count frequency 

Figure 1 





32 


MHz 

fMAX 

CPi Input count frequency 

Figure 1 

mm 




16 

HHI 

MHz 

tPLH 

Propagation delay 

Figure 1 


■m 

jjlllllll 














tpHL 

CPo input to Qo output 


IIIBI 

mil 

IHH 





tPLH 

Propagation delay 

Figure 1 


m 

■mi 



16 

ns 

tPHL 

_ 








CPi input to Qi output 


HU 

HHI 



21 

ns 

tPLH 

Propagation delay 


■■1 


■nn 



16 

ns 



Figure 1 








tPHL 

CPi input to Q 2 output 

HHl 

hhi 

HHI 



21 

ns 

tPLH 

Propagation delay 

Figure 1 

■■I 

■I 

■■ll 



32 

ns 


_ 








tPHL 

CPi input to Qa output 


mfi 

HHI 

im 



35 

ns 

tPLH 

Propagation delay 

Figure 1 


100 

m 



48 

ns 

tPHL 

^0 input to Qa output 


100 




50 

ns 

tPHL 

MR Input to any output 

Figure 2 






40 

ns 


AC SETUP REQUIREMENTS Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

^0 Pulse width 

Figure 1 

50 




15 


ns 

tw 

CPi Pulse width 

Figure 1 

50 






ns 

tw 

MR Pulse width 

Figure 2 

50 




15 


ns 

tree 

Recovery time MR to CP 

Figure 2 





25 


ns 


AC WAVEFORMS 


CP (d) 




1 1 1— 1 


. 'phlH—H 


Q 

X’". 


Vm 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 

The number of clock pulses required between the tpLH and tPHL measurements can 

be determined from the appropriate Truth Table. 



Figure 1 
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54/7493 

54LS/74LS93 


LOGIC SYMBOL 


DESCRIPTION 

The “93” is a high-speed 4-bit ripple type 
counter divided into two sections. The 
counter has a divide-by-two section and a 
divide-by-eight section which are triggered 
by HIGH-to-LOW transitions on the clock 
inputs. Either section can bej^ed separate¬ 
ly or tied together (Qo to ^i) to form a 
modulo-16 counter. The counter has a 2- 
input gated Master Reset (Clear). 



Vcc = Pin 5 
GND = Pin 11 


PIN CONFIGURATION 


cPi [T 


jT] cpo 

MRi [T 


311 NC 

MR2 [X 


Hoo 

NC [T 


III 03 

Vcc [E 


m gnd 

NC [T 


T] Q1 

NC [T 


T] 02 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T^ = 0°C to 70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55“C to ^125°C 

Plastic DIP 

N7493N • N74LS93N 



Ceramic DIP 

N7493F • N74LS93F 

S5493F • 

S54LS93F 

Flatpak 


S5493W • 

S54LS93W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

^0 

Clock (Active LOW going edge) input 

IlH (mA) 

80 


40 


(to-^2 Section) 

liL (mA) 

-3.2 




Clock (Active LOW going edge) input 

IlH ifxA) 

80 


40 


(to -5-8 Section) 

liL (mA) 

-3.2 


-1.6 

MRi, MR2 

Master Reset (Clear) inputs 

IlH (/uA) 

40 





liL (mA) 

-1.6 



Qo 

Output from -^2 section 

lOH ifJtA) 

-800 




loL (mA) 

16 



Qi, Q2 , Qs 

Outputs from ^8 section 

lOH (/uA) 

-800 


-400 



loL (mA) 

16 

1 

4/8 (a) 


NOTE 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


sinnotics 
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FUNCTrONAL DESCRIPTION 

The “93” is a 4-bit ripple type Binary count¬ 
er. The device consists of four master-slave 
flip-flops internally connected to provide a 
divide-by-two section and a divide-by-eight 
section. Each section has a separate clock 
input to initiate state changes of the counter 
on the HIGH-tOrLOW clock transition. State 
changes of the Q outputs do not occur 
simultaneously because of internal ripple 
delays. Therefore, decoded output signals 
are subject to decoding spikes and should 
not be used for clocks or strobes. The Qo 
output is designed and specified to drive the 
rated fan-out plus the input of the 
device. 

A gated AND asynchronous Master Reset 
(MRi MR 2 ) is provided which overrides both 
clocks and resets (clears) all the flip-flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be oper¬ 
ated in various counting modes. In a 4-bit 
ripple counter the output Qp must be con¬ 
nected externally to input CPi. The input 
count pulses are applied to Input CPp. Si¬ 
multaneous divisions of 2, 4, 8 and 16 are 
performed at the Qo, Qi, Q 2 and Qs outputs 
as shown in the truth table. As a 3-blt ripple 
counter ^ input count pulses are applied 
to Input CPi. Simultaneous frequency divi¬ 
sions of 2 ,4 and 8 are available at the Qi, Q 2 
and Qs outputs. Independent use of the first 
flip-flop Is available if the reset function 
coincides with reset of the 3-bit ripple- 
through counter. 


MODE SELECTION 


RESET 

INPUTS 

OUTPUTS 

MRi MR2 

CO 

O 

CM 

O 

T- 

o 

o 

O 

H H 

L H 

H L 

L L 

L L L L 

Count 

Count 

Count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


LOGIC DIAGRAM 


TRUTH TABLE 


COUNT 

OUTPUT 

0 

o 

Qi 

02 

Q3 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 

10 

L 

H 

L 

H 

11 

H 

H 

L 

H 

12 

L 

L 

H 

H 

13 

H 

L 

H 

H 

14 

L 

H 

H 

H 

15 

H 

H 

H 

H 


NOTE; Output Qo connected to Input CPi. 



{ ) = Pin Numbers 
Vcc = Pin 5 
GND = Pin 10 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Icc Supply current 

Vcc = Max 

Mil 


46 




15 

mA 

Com 


53 




15 

mA 


NOTE 


b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS = 25°C (See Section 4 for Test Circuits and Conditions) 

I I I 54^74 r 


PARAMETER 


TEST CONDITIONS 


Cl = 15pF 
RL = 40011 


fMAX 

CPo Input count frequency 

Figure 1 

fMAX 

CPi Input count frequency 

Figure 1 

tPLH 

tPHL 

Propagation delay 
^0 input to Qo output 

Figure 1 

tPLH 

tPHL 

Propagation delay 

CPi input to Qi output 

Figure 1 

tPLH 

tPHL 

Propagation delay 

CPi input to Q 2 output 

Figure 1 

tPLH 

tPHL 

Propagation delay 

CPi input to Qa output 

Figure 1 

tPLH 

tPHL 

Propagation delay 

CPo input to Qa output 

Figure 1 

tPHL 

MR Inputtoanyoutput 

Figure 2 


AC SETUP REQUIREMENTS Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


54 


PARAMETER 

CPo Pulse width 


TEST CONDITIONS 

Figure 1 


tw 

CPi Pulse width 

Figure 1 

tw 

MR Pulse width 

Figure 2 

tree 

Recovery time M R to ^ 

Figure 2 

AC WAVEFORMS 


54LS/74LS 

Cl = 15pF 
Rl = 2 k 11 


- ‘W-‘rec 



Vm = 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 

The number of clock pulses required between the tpLH and tpHL measurements 
determined from the appropriate Truth Table. 


1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS 





























54/7494 


LOGIC SYMBOL 


DESCRIPTION 

The “94” is a 4-Bit Shift Register with serial 
and parallel inputs and a serial output. The 
shifting and serial data entry are synchro¬ 
nous with positive going edge of the clock 
pulse. The parallel data entry is an asyn¬ 
chronous ones transfer from two sources. 
The registered can be cleared with a HIGH 
on the asynchronous Master Reset input. 


FEATURES 

• 4-Bit parallel-to-serial converter 

• Two asynchronous ones transfer 
parallel data ports 

• Buffered active HIGH Master Reset 

• Buffered positive edge triggered clock 



1 16 2 14 3 13 4 11 

1 1 1 1 Mil. 


15 -- 

p^^Doa Dia Dob Dib Dqc Die Dod Did 


6 - 

PLo 

Qd 

— 9 

7 - 

DS 


8 - 

CP 


10 - 

MR 


Vcc = 

GND = 

Pin 5 

Pin 12 


PIN CONFIGURATION 


Doa [T 


H] Dia 

Dob [T 


m PLl 

DOc [T 


m Dib 

Dod [T 


"iTl Die 

vec [T 



PLo [T 


TT] Did 

DS [T 


i 

M 

CP [F 


^ Qd 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Tf^=0PC to +7Q°C 

Vcc=5V± 10%; Ta=- 55X to +125X 

Plastic DIP 

N7494N 


Ceramic DIP 

N7494F 

S5494F 

Fiatpak 


S6494W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


54/74 

64S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 

40 

“1.6 



Ds 

Serial data input 

l|H (mA) 
l|L (mA) 

40 

“1.6 



PLo. PLi 

Parallel Load inputs 

l|H (mA) 

IlL (mA) 

160 

“6.4 



Doa-Dod 

Data inputs from Source “0” 

I|H(mA) 
l|L (mA) 

40 

“1.6 



Dia'^ld 

Data Inputs from Source “ 1 ” 

l|H (mA) 
l|L (mA) 

40 

“1.6 



MR 

Master Reset (active HIGH) input 

l|H (mA) 
l|L (mA) 

40 

“1.6 



Qd 

Serial data output 

•oh (/^a) 

Iql (mA) 

-400 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


148 


sjgniitiBS 










FUNCTIONAL DESCRIPTION 

The “94” is a 4-bit shift register with serial 
and parallel (ones transfer) data entry. To 
facilitate parallel ones transfer from two 
sources, two Parallel Load inputs (PLq & 
PL^) with associated parallel data inputs 
(Doa-Dod & Dla" Did) are provided. To 
accommodate these extra inputs only the 
output of the last stage is available. The 
asynchronous Master Reset (MR) is active 
HIGH. When MR is HIGH, it overrides the 
clock and clears the register, forcing Qd 
LOW. 


MODE SELECT—FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

PLO 

PLi 

Don 

Dm 

MR 

CP 

Ds 

Qa 

Qb 

Qc 

Qd 

Parallel Load 

H 

L 

L 

X 

X 

X 

X 

Qa 

Qb 

Qc 

Qd 


H 

L 

H 

X 

X 

X 

X 

H 

H 

H 

H 


L 

H 

X 

L 

X 

X 

X 

Qa 

Qb 

Qc 

Qd 


L 

H 

X 

H 

X 

X 

X 

H 

H 

H 

H 

Reset (clear) 

L 

L 

X 

X 

H 

X 

X 

L 

L 

L 

L 

Shift right 

L 

L 

X 

X 

L 

t 

1 

L 

Qa 

Qb 

Qc 


L 

L 

X 

X 

L 

f 

h 

H 

Qa 

qb 

qc 


Four flip-flops are connected so that shifting 
is synchronous; they change state when the 
clock goes from LOW-to-HIGH. Data is ac¬ 
cepted at the serial D 3 input prior to this 
clock transition. The two parallel load inputs 
and parallel data inputs allow an asynchro¬ 
nous ones transfer from two sources. The 
flip-flops can be set independently to the 
HIGH state when the appropriate parallel In¬ 
put is activated. Parallel inputs Doa through 
Dod a*”© activated during the time the PLq is 
HIGH and Parallel inputs Dia through Did 
are activated when PLi Is HIGH. If both sets 
of inputs are activated, a HIGH on either In¬ 
put will set the flip-flops to a HIGH. The reg¬ 
ister should not be clocked while the Paral¬ 
lel Load Inputs are activated. The Parallel 
Load and Parallel Data Inputs will override 
the MR if both are activated simultaneously. 
However, for predictable operation, both 
signals should not be deactivated simulta¬ 
neously. 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 

= Lo\«er case letters indicate the state of the referenced output one setup time prior to 
the LOW-to-HIGH clock transition 
X = Don’t care 

I = LOW-to-HIGH clock transition 


LOGIC DIAGRAM 



Vcc ~ P'" ® 

GND = Pin 12 
() = Pin numbers 


sinnDtics 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE'*’’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max. 

Mil 


50 





mA 

Com 


58 





mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

Rl = 4001] 



Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 

10 






MHz 

*PLH Propagation delay 

^PHL Clock to output 

Figure 1 


40 

40 





. ns 

ns 

Propagation delay 

Parallel Load or Parallel Data to output 

Figure 2 


35 





ns 

Propagation delay 

MR to output 

Figure 2 


40 





ns 


NOTE 

b. For family do characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(L) 

Clock pulse width, LOW 

Figure 1 

35 






ns 

tw(H) 

MR pulse width, HIGH 

Figure 2 

30 






ns 

tw(H) 

Parallel Load or Data 
pulse width, HIGH 

Figure 2 

30 






ns 

ts(H) 

Setup time HIGH Ds to CP 

Figure 3 

35 






ns 

ts(L) 

Setup time LOW Ds to CP 

Figure 3 

25 






ns 

th 

Hold time HIGH or LOW Ds to CP 

Figure 3 

0 






ns 
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54/7495A 

54LS/74LS95B 


DESCRIPTION 

The “95” is a 4-Bit Shift Register with serial 
and parallel synchronous modes. Separate 
clock Inputs selected by a mode select input 
activate the serial shift right and parallel 
load. The data Is transferred from the serial 
or parallel D inputs to the Q outputs synchro¬ 
nously with the HIGH-to-LOW transition of 
the appropriate clock Input. 


FEATURES 

« Separate negative-edge-triggered shift 
and parallel load clocks 

• Common mode control input 

• Shift right serial input 

• Synchronous shift or load capabilities 


LOGIC SYMBOL 


6 2 3 4 5 



Vcc = Pin 14 
GND = Pin 7 


PIN CONFIGURATION 


DS □! 


1T| Vcc 

Do CE 


jU Qo 

Di [T 


iU Qi 

D2 [T 


TT] 02 

D3 {T| 


TFj 03 

S [T 


T] cPi 

GND [T 


1] CP2 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta-0°C to -l-70“C 

Vcc=®''* 10%; T/v=-55''C to +125“C 

Plastic DIP 

N7496AN • N74LS95BN 


Ceramic DIP 

N7495AF • N74LS95BF 

S5495AF • S54LS95BF 

Flatpak 


S5496AW • S54LS96BW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE'®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 1 

Serial Clock (active LOW going edge) input 

l|H W 
l|L (mA) 

40 

- 1.6 


20 

“0.4 

^2 

Parallel Clock (active LOW going edge) Input 

l|H (M) 
l|L (mA) 

40 

“ 1.6 


20 

“0.4 

S 

Mode Select input 

l|H (mA) 
l|L (mA) 

80 

“3.2 


20 

“0.4 

Ds 

Serial Data input 

l|H (mA) 
l|L (mA) 

40 

“ 1.6 


20 

“0.4 

D 0 -D 3 

Parallel Data input 

l|H <aA) 
l|L (mA) 

40 

“ 1.6 


20 

“0.4 

Q 0 -Q 3 

Register outputs 

•oh (mA) 

Iql (mA) 

“800 

16 


“400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The "96” is a 4-Bit Shift Register with serial 
and parallel synchronous operating modes, 
it has a serial data (D 3 ) and four parallel 
data (D 0 -D 3 ) Inputs and four parallel outputs 
(Qq-Qs)- The serial or parallel mode of op¬ 
eration is controlled by a mode select input 
(S) and two clock inputs (^1 and CP 2 ). The 
serial (shift right) or parallel data transfers 
occur synchronously with the HIGH-to-LOW 
transition of the selected clock input. 

When the mode select input (S) is HIGH, ^2 
is enabled. A HIGH-to-LOW transition on en¬ 
abled ^2 ioads parallel data from the Dq- 
D 3 inputs into the register. When S is LOW, 
CP^ Is enabled. A HIGH-to-LOW transition 
on enabled ^-j shifts the data from serial 
input Ds to Qq and transfers the data in Qq 
to Qi, Q-( to Q 2 , and Q 2 to Q 3 respectively 
(shift right). Shift left is accomplished by 
externally connecting Q 3 to D 2 , Q 2 to D^, 
Q 1 to Dq and operating the "95” in the paral¬ 
lel mode (S=HIGH). 

In normal operations the mode select (S) 
should change states only when both Clock 
Inputs are LOW. However, changing S from 
HIGH-to-LOW while ^2 LOVJ^or chang¬ 
ing S from LOW-to-HIGH while CPi is LOW 
will not cause any changes on the register 
outputs. 


MODE SELECT-FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

S 

CPi 

CP 2 

Ds 

Dn 

Qo 

Qi 

©2 

Q3 

Parellel Load 

H 

X 

i 

X 

1 

L 

L 

L 

L 


H 

X 

i 

X 

h 

H 

H 

H 

H 

Shift right 

L 

i 

X 

1 

X 

L 

qo 

qi 

q2 


L 

i 

X 

h 

X 

H 

qo 

qi 

q2 

Mode change 

t 

L 

X 

X 

X 


no change 



t 

H 

X 

X 

X 


undetermined 



i 

X 

L 

X 

X 


no change 



1 

X 

H 

X 

X 


undetermined 



H = HIGH voltage level steady state. 

L = LOW voltage level steady state, 
h = HIGH voltage level one setup time prior to the HIGH-to- 
LOW Clock transition. 

I = LOW voltage level one setup tie prior to the HIGH-to- 
LOW Clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced 
output prior to the HIGH-to-LOW Clock transition, 
t = HIGH-to-LOW transition of Clock or mode Select. 

I = LOW-to-HIGH transition of mode Select. 


LOGIC DIAGRAM 


Do Di D2 D3 



Qo Ql Q 2 Q 3 

Vcc = Pin 14 
GND = Pin 7 
( ) = Pin numbers 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGEt*^ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Iqq Supply current 

Vgc = Max 


63 




21 

mA 


AC CHARACTERISTICS: Ta=25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

II II 

15pF 

400Q 


II II 

o--£‘ 

15pF 

2kQ 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum Clock Frequency 

Figure 1 

26 




25 


MHz 

*PLH 

Propagation delay 

Figure 1 


27 




27 

ns 

tPHL 

Clock to output 

Figure 1 


32 




32 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse width. HIGH 

Figure 1 

20 




20 


ns 

ts 

Setup time Data to Clock 

Figure 2 

15 




20 


ns 

th 

Hold time Data to Clock 

Figure 2 

0 




10 


ns 

ts(L) 

Setup time LOW Mode 

Select to CPi 

Figure 3 

30 




20 


ns 

th<L) 

Hold time LOW Mode 

Select to CP 1 

Figure 3 

0 




0 


ns 

ts(H) 

Setup time HIGH Mode 

Select to CP 2 

Figure 3 

30 




20 


ns 

th(H) 

Hold time HIGH Mode 

Select to CP 2 

Figure 3 

0 




0 


ns 

ts(H) 

Setup time HIGH Mode 

Select to (L-fH) 

Figure 3 

6 




20 


ns 

ts(L) 

Setup time LOW Mode 

Select to CP2 (L-^H) 

Figure 3 

5 




20 


ns 


NOTE 


b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 543/74S and 54LS/74LS specifications. 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 

DATA SETUP AND HOLD TIMES 


1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 


Figure 1 


V^ = 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 2 


V(^ = 1.5V for 54/74 and 543/74S; V^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 3 


;5 

















54/7496 

54LS/74LS96 


LOGIC SYMBOL 


DESCRIPTION 

The “96” is a 5-Bit Shift Register with serial 
and parallel data inputs and parallel outputs. 
The shifting and serial data entry are syn¬ 
chronous with the positive going edge of the 
clock pulse. The parallel data entry is an 
asynchronous ones transfer. The register 
can be cleared with a LOW on the asynchro¬ 
nous Master Reset input. 


FEATURES 

• 5-Bit parallel-to-serial or serial-to- 
parallel converter 

• Asynchronous ones transfer parallel 
data entry 

• Buffered positive triggered clock 

• Buffered active LOW Master Reset 


8 2 3 4 6 7 



Vcc = Pin 5 
GND = Pin 12 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc= 5V±5%; TA=(y*C to -l-70“C 

Vcc=5V± 10%; Ta=- 65X to +125X 

Plastic DIP 

N7496N • N74LS96N 


Ceramic DIP 

N7496F • N74LS96F 

S5496F • S54LS96F 

Flatpak 


S5496W • S54LS96W 


CP [T 


Tel MR 

Do m 


Ts] Qo 

Dl [T 


HI Qi 

D2 [T 


H 02 

Vcc [T 


I 2 ] GND 

D3 


H 

^^4 EE 


Tol 04 

PL [T 


~9l Ds 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLED) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) Input 

< < 

40 

- 1.6 


20 

-0.4 

Ds 

Serial Data input 

> > 

40 

- 1.6 


20 

-0.4 

D 0 -D 4 

Parallel Data input 

l|H (mA) 
l|L <mA) 

40 

- 1.6 


20 

-0.4 

PL 

Parallel Load input 

IlH (i'A) 
l|l_ (mA) 

200 

- 8.0 


100 

- 2.0 


Master Reset (active LOW) input 

< < 

J d 

40 

- 1.6 


20 

-0.4 

Q 0 -Q 4 

Register outputs 

II 

-400 

16 


-400 

4/8(a) 


NOTE 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “96” is a 5-bit shift register with both 
serial and parallel (ones transfer) data en¬ 
try. Since the “96” has the output of each 
stage available as well as a D-type serial 
input and ones transfer inputs on each 
stage, it can be used in 5-bit serial-to-paral- 
lel, serial-to-serial and some parallel-to- 
serial data operations. 

The “96” is five master/slave flip-flops con¬ 
nected to perform right shift. The flip-flops 
change state on the LOW-to-HIGH transition 
of the clock. The serial data (0$) input is 
edge-triggered and must be stable only one 
setup time before the LOW-to-HIGH clock 
transition. 

Each flip-flop has asynchronous set inputs 
allowing them to be independently set HIGH. 
The set inputs are controlled by a common 
active HIGH Parallel Load (PL) input. The PL 
input is not buffered, and care must be taken 
not to overload the driving element. When 
the PL is HIGH, a HIGH on the parallel data 
(D 0 -D 4 ) inputs will set the associated flip- 
flops HIGH. A LOW on the D 0 -D 4 inputs will 
cause “no change” in the appropriate flip- 
flops. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 


PL 

Dn 

MR 

CP 

Ds 

Qo 

Qi 

02 

Q 3 

Q4 

Parallel Load 

H 

L 

X 

X 

X 

Qo 

Qi 

Qa 

Q3 

Q4 


H 

H 

X 

X 

X 

H 

H 

H 

H 

H 

Reset (clear) 

L 

X 

L 

X 

X 

L 

L 

L 

L 

L 

Shift right 

L 

X 

H 

f 

1 

L 

qo 

qi 

q2 

qs 


L 

X 

H 

t 

h 

H 

qo 

qi 

q2 

qa 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 

= Lower case letters indicate the state of the referenced output one setup time prior to 
the LOW-to-HIGH clock transition 
X = Don’t care 

I = LOW-to-HIGH clock transition 


The asynchronous active LOW Master 
Reset (^^) Is buffered. When LOW, the MR 
overrides the clock and clears the register if 
the PL is not active. The parallel load inputs 
override the forcing the flip-flops HIGH if 
both are activated simultaneously. Howev¬ 
er, for predictable operation, both signals 
should not be deactivated simultaneously. 


LOGIC DIAGRAM 


Do Di O2 O3 D4 



Vcc = Pin 5 
GND = Pin 12 
( ) = Pin numbers 


sinnotiES 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^'’^ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = 

Mil 


68 




20 

mA 

Com 


79 




20 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

RL = 400fi 


Cl = 15pF 

Rl = 2 Kn 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 

10 




25 


MHz 

*PLH Propagation delay 

*PHL Clock to output 

Figure 1 


40 

40 




40 

40 

ns 

ns 

Propagation delay Parallel Load 

PLH Qp Parallel Data to output 

Figure 2 


35 




35 

ns 

Propagation delay 

MR to output 

Figure 2 


55 




55 

ns 


AC SETUP REQUIREMENTS: T/^ = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw (L) 

Clock pulse width, LOW 

Figure 1 

35 




20 


ns 

tw (I-) 

pulse width. LOW 

Figure 2 

30 




30 


ns 

tw (H) 

Parallel Load or Data 
pulse width, HIGH 

Figure 2 

30 




30 


ns 

*s 

Setup time Ds to CP 

Figure 3 

30 




30 

1 


ns 

th 

Hold time Ds to CP 

■ 

Figure 3 

0 




0 


ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


















V|y4 = 1.5V for 54/74 and 54S/74S: = 1.3V for 54LS/74LS. 

Figure 1 


DATA SETUP AND HOLD TIME 



/ 



V|y/l = 1.5V for 54/74 and 54S/74S: V|^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. 


Figure 3 


PARALLEL LOAD AND PARALLEL DATA TO OUTPUT 
DELAYS AND MASTER RESET TO OUTPUT DELAY 











> 

Vm - 


\r .— 




l\_/ 






V^ = 1.5V for 54/74 and 54S/74S; V^^ = 1.3V for 54LS/74LS. 

Figure 2 





















54/74100 


LOGIC SYMBOL 


DESCRIPTION 

The “100” is a Dual 4-Bit Transparent Latch. 
Each 4-bit latch has an active HIGH enable 
for easy expansion. When the Enable input 
(E) is HIGH, the data on the D inputs is load¬ 
ed into the latch and appear at the outputs. 
A LOW on the enable will latch the data and 
hold the outputs stable. 


FEATURES 

• Two independent 4>bit latches 

• See “116” for asynchronous Master 
Reset version 

• See “373” for 20-pin package version 


23 2 3 22 21 12 11 10 15 16 



Vcc = Pin 24 
GND = Pin 7 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

E 

Enable (active HIGH) input 

l|H (mA) 
l|L(mA) 

320 

-12.8 



Do'Da 

Data inputs 

l|H (mA) 
l|L(mA) 

80 

-3.2 



Q 0 -Q 3 

Latch outputs 

lOH (a^A) 
lOL(mA) 

-400 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V ± 5%; Ta= 0X to +70®C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to -I-125X 

Plastic DIP 

N74100N 


Ceramic DIP 

N74100F 

S64100F 

Flatpak 


S64100W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 
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FUNCTIONAL DESCRIPTION 

The “100” has two independent 4-bit trans¬ 
parent latches. Each 4-bit latch is controlled 
by an active HIGH Enable input (E). When E 
is HIGH, the data enters the latch and ap¬ 
pears at the output. The outputs follow the 
data inputs as long as E is HIGH. The data on 
the D inputs one set-up time before the 
HIGH-to-LOW transition of the enable will be 
stored in the latch^ The latched outputs re¬ 
main stable as long as the enable is LOW. 


MODE SELECT-FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

E 

Dn 

On 


H 

L 

L 

Data Enabled 

H 

H 

H 

Data Latched 

L 

X 

q 


LOGIC DIAGRAM 



H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

q = Lower case letters indicate the state of referenced 
output one setup time prior to the HIGH-to-LOW En¬ 
able transition. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^**) 



PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 


TEST COND T ONS 

Min 

Max 

Min 

Max 

Min 

Max 





Ice 

Supply current 

Vec = Max, 

Mil 


92 





mA 

All Inputs = OV 

Com 


106 





mA 




AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

40012 



UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 


30 





ns 

<PHL 

Enable to output 


16 





ns 

<PLH 

Propagation delay 

Figure 2 


30 





ns 

*PHL 

Data to output 


25 





ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyy Enable pulse width 

Figure 1 

20 






ns 

ts Setup time Data to enable 

Figure 3 

20 






ns 

th Hold time Data to enable 

Figure 3 

5.0 






ns 














AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 

A -v_ 




% 


V v. 

w—►! 

1 


-tw 

-fPLH 


y~ 


V|y 4 = 1.5V for 54/74 and 54S/74S: * 1.3V for 64LS/74LS 

Figure 1 


PROPAGATION DELAY DATA 
TO Q OUTPUTS 


V^ = 1.5V for 54/74 and 54S/74S: V|^ = 1.3V for 54LS/74LS 

Figure 2 


DATA SETUP AND HOLD TIMES 



V|^ = 1.5V for 54/74 and 548/748; V ^4 = 1.3V for 54L8/74L8 

The shaded areas indicate when the input is permitted to change for predictable 

output performance. 

Figure 3 


162 


SiQIIDtiCS 


■inir 


















54H/74H101 


DESCRIPTION 


The “101” is a JK Negative Edge-Triggered 
Flip-Flop featuring AND-OR gate(^JK in¬ 
puts and a direct Set input. The Set (So) is an 
asynchronous active LOW input. When 
LOW, the Sd overrides the clock and data 
inputs and sets the Q output HIGH and the 
Q output LOW. 


A HIGH level on the Clock (CP) input en¬ 
ables the J and K inputs and data will be 
accepted. The logic levels at die J and K 
inputs may change while the CP Is HIGH, 
and the flip-flop will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the HIGH-to-LOW 
transition of CP. 


LOGIC SYMBOL 



PIN CONFIGURATIONS 


Jia [T 
Jib QI 
J2a [T 

J2b[II 
Sd [E 

Q [E 

GND [T 

Figure A 

iU Vcc 

Til ^ 

IB '<2b 
m K2a 

T] Kia 
~8~| Q 

Kla [T 
Klb [T 
^ [T 
Vcc [ll 
Jia \T 
Jib [E 
J2a \T 

Figure B 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0®C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°c to +125°C 

Plastic DIP 

Fig. A 

N74H101N 


Ceramic DIP 

Fig. A 

N74H101F 

S54H101F 

Flatpak 

Fig. B 


S54H101W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

^ Clock 
input 

IlH (mA) 


-1.0 



liL (mA) 


-4.8 



Sd 

input 

flH (juA) 


100 



liL (mA) 


-2.0 



inputs 

liH (juA) 


50 



liL(mA) 


-2.0 



Q & Q Outputs 

lOH (mA) 
lOL (mA) 


-500 

20 




DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

llH(CP) Input HIGH 

current 

Vcc = Max, Vcp = 2.4V 



0 

-1.0 





mA 

Icc Supply current 

Vcc = Max, Vcp = ov 




38 





mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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HIGH voltage level steady state. 

LOW voltage level steady state. 

HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
Don’t care. 

Lower case letters indicate the state of the referenced output prior to the HIGH-to- 
LOW Clock transition. 

(Jia • Jib) + (J2a • J2b) 

(Kia • Kib) + (K2a • K2b) 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


Cl = 25pF 
RL = 280a 



Min 

Max 



Min 

Max 



im 

Maximum Clock 
frequency 

Waveform 4 



40 






MHz 


Propagation delay 
Clock to output 

Waveform 4 

■ 

■ 

■ 


■ 

■ 

■ 

■ 

m 

IIIIQQIIII^ 

Propagation delay 
Set to output 

Waveform 5 



■1 

12 





ns 


Waveform 5, CP = HIGH 









ns 

tPHL 

Waveform 5, CP = LOW 




35 





ns 
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AC SETUP REQUIREMENTS = 25''C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 
width (HIGH) 

Waveform 4 









ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 


■ 

15 

■ 

■ 

■ 

■ 

■ 

ns 

mm 

Set pulse 
width (LOW) 



■ 


■ 

■ 


■ 

■ 

ns 

IQI 

Setup time HIGH 

J or K to Clock 

Waveform 4 


■ 

10 

■ 

■ 

■ 

■ 

■ 

ns 

th(H) 

Hold time HIGH 

J or K to Clock 

Waveform 4 


■ 

0 

■ 

■ 

■ 

■ 


ns 

ts(L) 

Setup time LOW 

J or K to Clock 

Waveform 4 


■ 

13 

■ 

■ 

■ 

■ 

■ 


th(L) 

Hold time LOW 

J or K to Clock 

Waveform 4 


■ 

0 

■ 




■ 

ns 
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54H/74H102 


LOGIC SYMBOL 


DESCRIPTION 

The “102” is a JK Negative Edge-Triggered 
Flip-Flop with gated JK inputs and direct 
^t and Reset inputs. The Set (So) and Reset 
(Rd) are asynchronous active LOW inputs. 
When LOW, they override the clock and 
data inputs forcing the outputs to their 
steady state level as shown in the Truth 
Table. 


A HIGH level on the Clock (CP) input en¬ 
ables the J and K inputs and data will be 
accepted. The logic levels at ^ J and K 
inputs may change while the CP is HIGH, 
and the flip-flop will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the HIGH-to-LOW 
transition of CP. 



PIN CONFIGURATIONS 


NC [T 

Rd [T 
Ji [T 
J2 [T 
J 3 \T 
Q [T 

GND [T 

Figure A 

Tf] Vcc 

HI ®D 

“121 ^ 

HI K 3 

'tT] *<2 

ID *<i 

T] Q 

Kl [T 

CP [T 
Sd [T 
vcc [T 
Rd [T 

NC [T 

Ji |T 

Figure B 

H] K 3 

jU K 2 
in Q 

TTI gnd 

in Q 
“Fj J 3 

Tl J 2 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PtN 

CONF. 

COMMERCIAL RANGES 

Vcc = ± 5%; Ta = 0‘’C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°C to +125°C 

Plastic DIP 

Fig. A 

N74H102N 


Ceramic DIP 

Fig. A 

N74H102F 

S54H102F 

Flatpak 

Fig. B 


S54H102W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

CP Clock input 

^ liL (mA) 


-1.0 

-4.8 



Ro Reset input ,*"^,‘''^1 

liL (mA) 


100 

-2.0 



Sd Set input 

^ III (mA) 


100 

-2.0 



JK Data inputs f 


50 

-2.0 



Q&QOutputs 


-500 

20 




DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

IlH (CP) HIGH 

current 

Vcc = Max, Vcp = 2.4V 



0 

-1.0 





mA 

Icc Supply current 

Vcc = Max, Vcp = OV 




38 





mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 


166 


sjonDtics 

















LOGIC DIAGRAM 



MODE SELECT—TRUTH TABLE 


OPERATING MODE 

INPUTS 

OUTPUT^ 

Sd 

Rd 

CP 

J 

K 

Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

. 1 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

i 

1 

h 

L 

H 

Load “1” (Set) 

H 

H 

1 

h 

1 

H 

L 

Hold “no change” 

H 

H 

i 

1 

1 

q 

q 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

X = Don’t care. 

q = Lowercase letters indicate the state of the referenced output priorto the HIGH-to- 
LOW Clock transition. 

J = Ji • J2 • J3 
K = Ki • K2 • K 3 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


Cl = 25pF 
Rl = 280n 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

t Maximum Clock 

fMAX , 

frequency 

Waveform 4 



40 






MHz 

tPLH Propagation delay 

tpHL Clock to Output 

Waveform 4 




15 

20 

— 




ns 

ns 

tPLH 

Propagation delay 

Set or Reset 
to Output 

Waveform 5 




12 






tPHL 

Waveform 5, CP = HIGH 




20 





ns 

tpHL 

Waveform 5, CP = LOW 









ns 


AC SETUP REQUIREMENTS = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 

Width (HIGH) 

Waveform 4 



10 






ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 



15 






ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 



16 






ns 

ts(H) 

Setup time HIGH 

J or K to Clock 

Waveform 4 



10 






ns 

th(H) 

Hold time HIGH 

J or K to Clock 

Waveform 4 



0 






ns 

ts(L) 

Setup time LOW 

J or K to Clock 

Waveform 4 



13 






ns 

th(L) 

Hold time LOW 

J or K to Clock 

Waveform 4 



0 






ns 


NOTE 

c. Both outputs will be HIGH while both So and Rd are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 
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54H/74H103 


LOGIC SYMBOL 


DESCRIPTION 

The “103” Is a Dual JK Negative Edge- 
Triggered Flip-Flop with separate_ Clock 
and direct Reset inputs. The Reset (Ro) Is an 
asynchronous active LOW input. When 
LOW, the Rd overrides the Clock and data 
Inputs and resets (clears) the flip-flop. 

A HIGH level on the Clock (CP) input en¬ 


ables the J and K Inputs and data will be 
accepted. The logic levels at Jtie J and K 
inputs may change while the CP is HIGH, 
and the flip-flop will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the HIGH-to-LOW 
transition of CP. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

Commercial ranges 

Vcc = 5V + 5%: T* = 0°C to *70‘C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to +125°C 

Plastic DIP 

Fig. A 

N74H103N 


Ceramic DIP 

Fig. A 

N74H103F 

S54H103F 

Flatpak 

Fig. A 


S54H103W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

CP Clock input 


O 00 

1 1 



5 „ ■ . . Iih(mA) 

Rd Reset input 


100 

-2.0 



llH (wA) 

JK Data inputs 


50 

-2.0 



Q&Q Outputs 


-500 

20 





PIN CONFIGURATION 


^1 [T 


J4] Ji 

Rdi [T 


iH 

Ki [T 


Qi 

Vcc [T 


TTI GND 

^2 [T 


^ K2 

[T 


~9~| 02 

J2 [T 


Tl 02 


Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

liH (CP) Input HIGH 
current 

Vcc = Max, Vcp = 2.4V 



0 

-1.0 





mA 

Ice Supply current 

Vcc = Max, Vcp = OV 




76 





mA 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 64/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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MODE SELECT—TRUTH TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

Rq 

CP 

J 

K 

Q ~Q 

Asynchronous Reset (Clear) 

L 

X 

X 

X 

L H 

Toggle 

H 

1 

h 

h 

q q 

Load “0” (Reset) 

H 

1 

1 

h 

L H 

Load “1” (Set) 

H 

1 

h 

1 

H L 

Hold “no change" 

H 

i 

1 

1 

q q 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

X = Don’t care. 

q = Lowercase letters indicate the state of the referenced output prior to the HIGH-to- 
LOW Clock transition. 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


Cl = 25pF 

RL = 280 n 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

fMAX Maximum Clock 

frequency 

Waveform 4 



40 






MHz 

tPLH Propagation delay 

tPHL Clock to Output 

Waveform 4 




15 

20 





ns 

ns 

tPLH 

Propagation delay 

Reset to Output 

Waveform 5 









ns 

tPHL 

Waveform 5, CP = HIGH 




20 





ns 

tPHL 

Waveform 5, CP = LOW 




35 





ns 


AC SET-UP REQUIREMENTS T/y = 25'’C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) Clock pulse width (HIGH) 

Waveform 4 



10 






ns 

tw(L) Clock pulse width (LOW) 

Waveform 4 



15 






ns 

tw(L) Set or Reset pulse width (LOW) 

Waveform 5 



16 






ns 

ts(H) Setup time HIGH J or K to Clock 

Waveform 4 



10 






ns 

th(H) Hold time HIGH J or K to Clock 

Waveform 4 



0 






ns 

ts(L) Setup time LOW J or K to Clock 

Waveform 4 



13 






ns 

th(L) Hold time LOW J or K to Clock 

Waveform 4 



0 






ns 
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54H/74H106 


DESCRIPTION 

The “106” is a Dual JK Negative Edge- 
Triggered Flip-Flop with individual JK, 
Clock, direct Set and direct Reset inputs. 
The Set (So) and Reset (Rd) are asynchro¬ 
nous active LOW inputs. When LOW, they 
override the Clock and data inputs forcing 
the outputs to their steady state level as 
shown in the Truth Table. 


A HIGH level on the Clock (CP) input en¬ 
ables the J and K inputs and data will be 
accepted. The logic levels at ^he J and K 
Inputs may change while the CP is HIGH, 
and the flip-flop will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the HIGH-to-LOW 
transition of CP. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0“C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55“C to +125°C 

Plastic DIP 

Fig. A 

N74H106N 


Ceramic DIP 

Fig. A 

N74H106F 

S54H106F 

Flatpak 

Fig. A 


S54H106W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

— liH (mA) 


-1.0 



CP Clock input IIL (mA) 


-4.8 



_ . IlH (mA) 


100 



Rd Reset input i,^ 


-2.0 



. IlH (^A) 


100 



Sd Set input 


-2.0 



.IX IlH (mA) 


50 



JK Data inputs 


-2.0 



Q&QOutputs 


-500 

20 




LOGIC SYMBOL 



2 


7 


A 


6_ 


Sq 


®D 


4 — 

J Q 

— 15 9 — 

J Q 

— 11 

1 -0 

>CP 

6 

>CP 


16 — 

K Q 

— 14 12 — 

K Q 

— 10 


Rd 


Rd 



V 


9 


3 


8 

Vcc 

== Pin 5 



GND = Pin 13 




PIN CONFIGURATION 


cpi m 















CP2 E 


”] Q2 

Sp2 m 


Tol Q2 

Rd2 E 


HD ^2 


Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 




TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


1 jAtl IA^IwIImi I CTTi 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

IlH (CP) 

Input HIGH current 

Vcc = Max, Vcp = 2.4V 



0 

-1.0 





mA 

Icc 

Supply current 

Vcc = Max, Vcp = OV 




76 





mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 



MODE SELECT—TRUTH TABLE 


OPERATING MODE 

iNPUTS 

OUTPUTS 

Sd 

O 

ICC 

CP 

J 

K 

Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

1 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

i 

1 

h 

L 

H 

Load “1” (Set) 

H 

H 

1 

h 

1 

H 

L 

Hold “no change” 

H 

H 

1 

1 

1 

q 

q 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the HIGH-to- 
LOW Clock transition. 


AC CHARACTERISTICS T ^ = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


Cl = 25 pF 
Bl = 280 n 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

fMAX Maximum Clock 

frequency 

Waveform 4 



40 






MHz 

tPLH Propagation delay 

tpHL Clock to Output 

Waveform 4 




15 

20 





ns 

ns 

tPLH 

Propagation delay 

Set or Reset 
to Output 

Waveform 5 




12 





ns 

tPHL 

Waveform 5, CP = HIGH 




20 





ns 

tpHL 

Waveform 5, CP = LOW 




35 





ns 


AC SETUP REQUIREMENTS = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 




UNIT 

Min 

Max 





moon 


tw(H) 

Clock pulse 
width (HIGH) 

Waveform 4 



10 

■ 


■ 

■ 

■ 

ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 



15 






ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 



16 


■ 



■ 

ns 

ts(H) 

Setup time HIGH 

J or K to Clock 

Waveform 4 



10 






ns 

th(H) 

Hold time HIGH 

J or K to Clock 

Waveform 4 



0 






ns 

ts(L) 

Setup time LOW 

J or K to Clock 

Waveform 4 



13 






ns 

th(L) 

Hold time LOW 

J or K to Clock 

Waveform 4 



0 






ns 


NOTE 

c. Both outputs will be HIGH while both So and Ro are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 


sjgnDtics 


171 






























54/74107 

54LS/74LS107 


DESCRIPTION 

The “107” is a dual Flip-Flop with individuai 
JK, Ciock and direct Reset inputs. The 
74107 is a positive pulse triggered flip-flop. 
JK information is loaded into the master 
while the Clock is HIGH and transferred to 
the slave on the HIGH-to-LOW Clock tran¬ 
sition. For these devices the J and K Inputs 
should be stable while the Clock is HIGH for 
conventional operation. 


The 74LS107 Is a negative edge triggered 
flip-flop. The J and K inputs must be stable 
one setup time prior to the HIGH-to-LOW 
Clock transition for predictable operation. 

The Reset (Rd) is an asynchronous active 
LOW input. When LOW, it overrides the 
Clock and data_inputs forcing the Q output 
LOW and the Q output HIGH. 


LOGIC SYMBOL 



PIN CONFIGURATION 


'•i cn 


I 4 ] Vcc 

Qi [T 


in ”di 

Qi m 


1] 5^1 

•<1 [T 


HI K2 

Q2 [T 


Tol ^02 

^2 [T 


T} ^2 

GND [T 


T] J 2 


Figure A 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0“C to ^70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; T^ = -55“C to +125“C 

Plastic DIP 

Fig. A 

N74107N • N74LS107N 


Ceramic DIP 

Fig. A 

N74107F • N74LS107F 

N 

S54107F • S54LS107F 

Flatpak 

Fig. A 


S54107W • S54LS107W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

CP 

Clock 

IlH VA) 

80 



80 

input 

liL (mA) 

-3.2 



-0.8 

Rd 

Reset 

liH (mA) 

80 



60 

input 

liL (mA) 

-3.2 



-0.8 

JK 

Data 

liH (mA) 

40 



20 

inputs 

liL (mA) 

-1.6 



-0.4 

Q & Q Outputs 

lOH (mA) 
lOL (mA) 

-400 

16 



-400 

4/8 (a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Icc 

Supply current 

Vcc = Max, Vcp = OV 








8.0 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 



MODE SELECT—TRUTH TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 


CP(d) 

J 

D 

Q 

Q 

Asynchronous Reset (Clear) 

L 

X 

X 

X 

L 

H 

Toggle 

H 

XL 

h 

h 

q 

q 

Load “0” (Reset) 

H 

XI. 

I 

h 

L 

H 

Load “1” (Set) 

H 

XL 

h 

I 

H 

L 

Hold “no change” 

H 

XL 

I 

I 

q 

q 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition^c). 
I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition ^c). 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to HIGH-to- 
LOW Clock transition. 

XT. = Positive clock pulse. 


AC CHARACTERISTICS = 2S°C (See Section 4 for Waveforms and Conditions) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

li II 

15 pF 
400 a 



PP 

II II 

15 pF 

2k a 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


fMAX 

Maximum Clock 
frequency 

Waveform 4 

15 






30 


MHz 

tPLH 

Propagation delay 

Waveform 4 


25 








tPHL 

Clock to Output 


40 






SI 


tPLH 

Propagation delay 

Waveform 5 



■nil 

■■■ 

■m 

■jH 


20 


tPHL 

Reset to Output 

_I 


m 

IHI 

H 

H 

H 

30 



AC SETUP REQUIREMENTS = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 
width (HIGH) 

Waveform 4 

20 






20 


ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 

47 






13 


ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 

25 



■ 

■ 

H 

25 


ns 

ts 

Setup time 

J or K to Clock 

Waveform 4 

(c) 


■ 

■ 

■ 

■ 

20 


ns 

th 

Hold time 

J or K to Clock 

Waveform 4 

0 


■ 


■ 

■ 

20 


ns 


NOTES 


c. The J and K inputs of the 54/74107 must be stable while the Clock is HIGH for 
conventional operation. 

d. The 54LS/74LS107 is edge triggered. Data must be stable one setup time prior to the 
negative edge of the Clock for predictable operation. 
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54H/74H108 


LOGIC SYMBOL 


DESCRIPTION 

The “108” is a Dual JK Negative Edge- 
Triggered FliprFlop with individual JK and 
direct Set inputs, and common Clock and 
Reset Inputs. The Set (So) and Reset (Rd) are 
asynchronous active LOW Inputs. When 
LOW, they override the Clock and data 
inputs forcing the outputs to their steady 
state level as shown in the Truth Table. 


A HIGH level on the Clock (CP) input en¬ 
ables the J and K Inputs and data will be 
accepted. The logic levels at ^ J and K 
Inputs may change while the CP is HIGH, 
and the flip-flop will perform according to 
the Truth Table as long as minimum setup 
and hold times are observed. Output state 
changes are initiated by the HIGH-to-LOW 
transition of CP. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vqc = 5V ± 5%; Ta = 0‘’C to ^70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55“C to ^125°C 

Plastic DIP 

Fig. A 

N74H108N 


Ceramic DIP 

Fig. A 

N74H108F 

S54H108F 

Flatpak 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

CP 

Clock 

I|H (/uA) 


-1.0 



input 

liL (mA) 


-9.6 



Rd 

Reset 

liH (mA) 


200 



input 

liL (mA) 


-4.0 



Sd 

Set 

iH(iuA) 


100 



input 

liL (mA) 


-2.0 



JK 

Data 

IlH (/xA) 


50 



inputs 

liL (mA) 


-2.0 



Q & Q Outputs 

lOH (juA) 
lOL (mA) 







Vcc = Pin 14 
GND = Pin 7 


PIN CONFIGURATION 


xi DI 



QzU 



01 [T 



Ji [T 



“2 Cl 



02 (T 


Tj CP 

GND [T 


T] K2 


Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDiTiONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 





Max 

IQQI 



Max 

IlH (CP) 

Input HIGH current 

Vcc = Max, Vcp = 2.4V 

■ 


D 

-1.0 

■ 

■ 

■ 



Icc 

Supply current 


■ 

■ 

■ 

76 

■ 

■ 

■ 

■ 



NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 


MODE SELECT—TRUTH TABLE 



OPERATING MODE 

INPUTS 

OUTPUTS 

Sd 

Rd 

CP 

J 

K 

Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

i 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

1 

1 

h 

L 

H 

Load “1” (Set) 

H 

H 

i 

h 

1 

H 

L 

Hold "no change” 

H 

H 

1 

1 

1 

q 

q 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the HIGH-to- 
LOW Clock transition. 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


Cu = 25pF 

Rl = 280n 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Maximum Clock 
fMAX frequency 

Waveform 4 



40 






MHz 

tpLH Propagation delay 

tpHL Clock to Output 

Waveform 4 




15 

20 

■ 

■ 



1^11 


Propagation delay 

Set or Reset 
to Output 

Waveform 5 




12 





■91 

tPHL 

Waveform 5, CP = HIGH 




20 





ns 

tPHL 

Waveform 5, CP = LOW 




35 





ns 


AC SETUP REQUIREMENTS Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 

Width (HIGH) 

Waveform 4 



10 






ns 

tw(L) 

Clock pulse 

Width (LOW) 

Waveform 4 



15 






ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 

■ 

H 

16 







ts(H) 

Setup time HIGH 

J or K to Clock 

Waveform 4 

■ 

■ 

10 


■ 

■ 

■ 

■ 

ns 

th(H) 

Hold time HIGH 

J or K to Clock 

Waveform 4 



0 






ns 

ts(L) 

Setup time LOW 

J or K to Clock 

Waveform 4 

■ 

■ 


■ 

■ 

■ 

■ 

■ 

ns 

th(L) 

Hold time LOW 

J or K to Clock 

Waveform 4 

■ 

■ 

0 





■ 

ns 


NOTE 

c. Both outputs will be HIGH while both So and Ro are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 
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54/74109 

54LS/74LS109 


DESCRIPTION 

The “109” is a Dual Positive Edge-Trigger^ 
JK-Type Flip-Flop featuring individual J, K, 
clock, set and reset inputs; also comple¬ 
mentary Q and Q outputs. 

Set (Sq) and Reset (Rq) are asynchronous 
active LOW inputs and operate independ¬ 
ently of the clock input. 

The J and K are edge-triggered inputs which 
control the state changes of the flip-flops as 
described in the Mode Select-Truth Table. 


The J and K inputs must be stable just one 
set-up time prior to the LOW-to-HIGH transi¬ 
tion of the clock for predictable operation. 
The JK design allows operation as a D flip- 
flop by tying the J and K inputs together. 

Although the clock input is level sensitive, 
the positive transition of the clock pulse be¬ 
tween the 0.8V and 2.0V levels should be 
equal to or less than the clock to output 
delay time for reliable operation. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc= 5V±5%; T/^=0X to -l-7(rC 

MILITARY RANGES 

Vcc=®''± 10%; T/^=-55X to +125‘‘C 

Plastic DIP 

Fig. A 

N74109N • N74LS109N 


Ceramic DIP 

Fig. A 

N74109F • N74LS109F 

S54109F • S64LS109F 

Flatpak 

Fig. A 


S54109W • S54LS109W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

J.K 

Data 

l|H (mA) 

40 



20 

Inputs 

l|L (mA) 

“1.6 



“0.4 

CP 

Clock 

Iih(a‘A) 

80 



20 

Input 

l|L (mA) 

-3.2 



“0.4 

Sd 

Set 

l|H (mA) 

80 



40 

Input 

l|L (mA) 

“3.2 



“0.8 

Rd 

Reset 

l|H (mA) 

160 



40 

Input 

l|L (mA) 

“4.8 



“0.8 

Q&Q 

Outputs 

Iqh (mA) 

“800 



-400 

Iql (nr^A) 

16 



4/8(a) 


LOGIC SYMBOL 



5 

2- 

J Q 

4 — 

>CP 

3-C 

Rd ° 

Vcc 

GND 

Y 

1 

- Pin 16 
= Pins 



11 

i 


Sd 

14 — 

J Q 

12 — 

> CP 

13-0 

« Rd ° 


Rd 

T 


15 


PIN CONFIGURATION 


Rdi [T 


TbI vcc 

Ji [T 


Isl %2 

i<i [T 


ITI J2 

cPi [T 


H] 

sdi \T 


I 2 ] CP2 

Qi \T 


17] %2 

Qi \T 


Tol 02 

GND [F 


T] 02 


Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE'’’^ 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

Ice 

Supply current 

Vcc = Max, Vcp = ov 


30 






8.0 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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MODE SELECT—TRUTH TABLE 


OPERATING MODE 


INPUTS 


OUTPUTS 


Sd 


Rd 


CP 


J 


Asynchronous Set L 

Asynchronous Reset (Clear) H 

Undetermined (c) L 


H 

L 

L 


X 

X 

X 


X 

X 

X 


Toggle 

Load “0” (Reset) 
Load “1” (Set) 
Hold “no change” 


H 

H 

H 

H 


H t 

H t 

H t 

H t 


h 

I 

h 

I 


H = HIGH voltage level steady state 
L = LOW voltage level steady state 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition 
I = LOW voltage level one setup time prior to the LOW-to-HIGH Clock transition 
X = Don't care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to- 
HIGH Clock transition 
f = LOW-to-HIGH Clock transition 
















AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

400Q 



Cl = 
Rl = 

15pF 

2k0 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Waveform 3 

25 






25 


MHz 

<PLH 

Propagation delay 

Waveform 3 


16 






25 

ns 

*PHL 

Clock to output 


18 






40 

ns 

<PLH 

Propagation delay 

Waveform 6 


15 






25 

ns 

<PHL 

Reset to output 


25 






40 

ns 

‘PLH 

*PHL 

Propagation delay 

Set to output 

Waveform 5 


15 

35 






25 

40 

ns 

ns 


AC SET-UP REQUIREMENTS Ta = 25X (See Section 4 for Waveforms and Conditions) 




TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 
width (HIGH) 

Waveform 3 

20 






25 


ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 3 

20 






15 


ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 

20 






25 


ns 

ts 

Setup time 

J or K to clock 

Waveform 3 

10 






20 


ns 

th 

Hold time 

J or K to clock 

Waveform 3 

6.0 

_i 






5.0 


ns 
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54S/74S112 

54LS/74LS112 


DESCRIPTION 

The “112” is a Dual JK Negative Edge- 
Triggered Flip-Flop featuring individual J, 
K, Clock, Se^and Reset inputs. The Set (So) 
and Reset (Rd) inputs, when LOW, set or 
reset the outputs as shown in the Truth 
Table regardless of the levels at the other 
inputs. 


A HIGH level on the Clock (CP) input en¬ 
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
i^uts may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Truth Table as long as 
minimum setup and hold times are ob¬ 
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CP. 


LOGIC SYMBOL 



PIN CONFIGURATION 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°c to +125°C 

Plastic DIP 

Fig. A 

N74S112N • 

N74LS112N 



Ceramic DIP 

Fig. A 

N74S112F • 

N74LS112F 

S54S112F • 

S54LS112F 

Flatpak 

Fig. A 



S54S112W • 

S54LS112W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


Clock 

liH (mA) 



100 

80 

input 

I|L (mA) 



-4.0 

-0.8 

Rd 

Reset 

liH (mA) 



100 

60 

input 

liL (mA) 



-7.0 

-0.8 

Sd 

Set 

IlH (iuA) 



100 

60 

input 

IIL (mA) 



-7.0 

-0.8 

JK 

Data 

liH (/uA) 



50 

20 

inputs 

liL (mA) 



-1.6 

-0.4 

Q & Q Outputs 

1 > 



-1000 

20 

-400 

4/8 (a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max, VcP = OV 






50 


8.0 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 


smnDtics 


179 













LOGIC DIAGRAM 


MODE SELECT—TRUTH TABLE 



OPERATING MODE 

INPUTS 

OUTPUTS 

Sd 

Rd 


J 

K 

Q 

Q 

Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

1 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

i 

1 

h 

L 

H 

Load “1 ” (Set) 

H 

H 

i 

h 

1 

H 

L 

Hold “no change” 

H 

H 

i 

1 

1 

q 

q 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition, 
q = Lower case letters indicate the state of the referenced output one setup time prior 
to the HIGH-to-LOW Clock transition. 

X = Don’t care. 


AC CHARACTERISTICS T a = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Cl= 15pF 
Rl = 2800 

Cl = 15pF 
Rl = 2kn 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

fMAX Maximum Clock 

frequency 

Waveform 4 





80 


30 


MHz 

tpLH Propagation delay 

tPHL Clock to Output 

Waveform 4 






7.0 

7.0 


m 

m 

tpLH Propagation delay 

tPHL Sd or Rd to Output 

Waveform 5 






7.0 

7.0 


20 

30 

ns 

ns 


AC SETUP REQUIREMENTS Ta = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 

Width (HIGH) 

Waveform 4 





6.0 


20 


ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 





6.5 


13 


ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 





8.0 


25 


ns 

ts 

Setup time 

J or K to Clock 

Waveform 4 


■ 

■ 

■ 


■ 

20 

■ 

ns 

th 

Hold time 

J or K to Clock 

Waveform 4 





0 


0 

■ 

ns 


NOTE 

c. Both outputs will be HIGH while both So and Rd are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 
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54S/74S113 

54LS/74LS113 

DESCRIPTION 


The “113” is a Dual JK Negative Edge- 
Triggered Flip-Flop featuring individual J, 
K, S^, and Clock inputs. The asynchronous 
Set (Sd) input, when LOW, forces the out¬ 
puts to the steady state levels as shown in 
the Truth Table regardless of the levels at 
the other inputs. 

A HIGH level on the Clock (CP) input en¬ 


ables the J and K Inputs and data will be 
accepted. The logic levels at the J and K 
mputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Truth Table as long as 
minimum setup and hold times are ob¬ 
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CP. 


LOGIC SYMBOL 



PIN CONFIGURATION 


cPi [T 


HI Vcc 

Ki [T 


]3] ^2 

Ji [T 


IT] ^2 

Sd [T 


in J 2 

Qi |T 


So2 

Qi |T 


°2 

GND [T 


T] Q2 


Figure A 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to *70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55“C to ^125“C 

Plastic DIP 

Fig. A 

N74S113N • N74LS113N 



Ceramic DIP 

Fig. A 

N74S113F • N74LS113F 

S54S113F • 

S54LS113F 

Flatpak 

Fig. A 


S54S113W • 

S54LS113W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


Clock 

liH (/xA) 



100 

80 

input 

liL (mA) 



-4.0 

-0.8 

Sd 

Set 

liH (mA) 



100 

60 

Input 

liL (mA) 



-7.0 

-0.8 

JK 

Data 

IlH (juA) 



50 

20 

Inputs 

liL (mA) 



-1.6 

-0.4 

Q & Q Outputs 

lOH (/uA) 
lOL (mA) 



-1000 

20 

-400 

4/8 (a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max, Vcp = OV 






50 


8.0 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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LOGIC DIAGRAM 


MODE SELECT—TRUTH TABLE 



OPERATING MODE 

INPUTS 

OUTPUTS 

Sq 

CP 

J 

K 

0 

Ol 

Asynchronous Set 

L 

X 

X 

X 

H L 

Toggle 

H 

1 

h 

h 

q q 

Load “0” (Reset) 

H 

i 

1 

h 

L H 

Load “1” (Set) 

H 

1 

h 

1 

H L 

Hold “no change” 

H 

1 

1 

1 

q q 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition, 
q = Lower case letters indicate the state of the referenced output one setup time prior 
to the HIGH-to-LOW Clock transition. 

X = Don’t care. 


AC CHARACTERISTICS T/y - 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 
RL = 2800 

Cl =15pF 
RL= 2kO 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

fMAX Maximum Clock 

frequency 

Waveform 4 





80 


30 


MHz 

tPLH Propagation delay 

tpHL Clock to Output 

Waveform 4 






7.0 

7.0 


20 

30 

ns 

ns 

tPLH Propagation delay 

tpHL Set to Output 

Waveform 5 






7.0 

7.0 


20 

30 

ns 

ns 


AC SET-UP REQUIREMENTS = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 
width (HIGH) 

Waveform 4 





6.0 


20 


ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 





6.5 


13 


ns 

tw(L) 

Set pulse 
width (LOW) 

Waveform 5 





8.0 


25 


ns 

ts 

Setup time 

J or K to Clock 

Waveform 4 





3.0 


20 


ns 

th 

Hold time 

J or K to Clock 

Waveform 4 





0 


0 


ns 
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54S/74S114 

54LS/74LS114 


LOGIC SYMBOL 


DESCRIPTION 

The “114” is a Dual JK Negative Edge- 
Triggered Flip-Flop featuring individual J, 
K, and Set inputs and common Clock ^nd 
Reset inputs. The Set (So) and Reset (Rd) 
inputs, when LOW, set or reset the outputs 
as shown in the Truth Table regardless of 
the levels at the other inputs. 


A HIGH level on the Clock (CP) input en¬ 
ables the J and K inputs and data will be 
accepted. The logic levels at the J and K 
inputs may be allowed to change while the 
CP is HIGH and the flip-flop will perform 
according to the Truth Table as long as 
minimum setup and hold times are ob¬ 
served. Output state changes are initiated 
by the HIGH-to-LOW transition of CP. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0“C to ^70’>C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55“C to +125“C 

Plastic DIP 

Fig. A 

N74S114N • 

N74LS114N 



Ceramic DIP 

Fig. A 

N74S114F • 

N74LS114F 

S54S114F • 

S54LS114F 

Flatpak 

Fig. A 



n 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


Clock 

IlH (juA) 



200 

160 

input 

liL (mA) 



-8.0 

-1.44 

Rd 

Reset 

liH (mA) 



200 

120 

input 

liL (mA) 



-14.0 

-1.6 

Sd 

Set 

IlH (juA 



100 

60 

input 

liL (mA) 



-7.0 

-0.8 

JK 

Data 

IlH (mA) 



50 

20 

inputs 

III (mA) 



-1.6 

-0.4 

Q & Q Outputs 

lOH (/xA) 
lOL (mA) 

j 


-1000 

20 

-400 

4/8 (a) 



Vcc Pin 14 
GND = Pin 7 


PIN CONFIGURATION 


"0 QI 


m Vcc 




J, [T 



So^ [T 






Qi |T 



GND [T 


T] Q2 


Figure A 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 



DADAMCTCD 

TEST CONDITIONS 


54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Min 


Min 

Max 

Min 

Max 

Min 

Max 

Icc 

Supply current 

Vcc = Max, Vcp = OV 


■ 



■ 

50 

■ 

8.0 

mA 


NOTES: 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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MODE SELECT-TRUTH TABLE 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the HIGH-to-LOW Clock transition. 

L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the HIGH-to-LOW Clock transition, 
q = Lower case letters indicate the state of the referenced output one setup time prior 
to the HIGH-to-LOW Clock transition. 

X = Don’t care. 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 


--- 

PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 
Rl = 280 n 

Cl = 15pF 
Rl = 2kfi 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Maximum Clock 
frequency 

Waveform 4 





80 


30 


MHz 

tPLH Propagation delay 

tPHL Clock to Output 

Waveform 4 






7.0 

7.0 


20 

30 

ns 

ns 

tPLH Propagation delay 

tPHL Sd or Rd to Output 

Waveform 5 






7.0 

7.0 


20 

30 

ns 

ns 


OPERATING MODE 

INPUTS 

OUTPUTS 

Sd 

Rd 

CP 

J 

K 

Q 


Asynchronous Set 

L 

H 

X 

X 

X 

H 

L 

Asynchronous Reset (Clear) 

H 

L 

X 

X 

X 

L 

H 

Undetermined 

L 

L 

X 

X 

X 

H 

H 

Toggle 

H 

H 

* 

h 

h 

q 

q 

Load “0” (Reset) 

H 

H 

1 

1 

h 

L 

H 

Load “1” (Set) 

H 

H 

1 

h 

1 

H 

L 

Hold “no change” 

H 

H 

I 

1 

1 

q 

q 


LOGIC DIAGRAM 



AC SETUP REQUIREMENTS = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw(H) 

Clock pulse 
width (HIGH) 

Waveform 4 





6.0 


20 


ns 

tw(L) 

Clock pulse 
width (LOW) 

Waveform 4 





6.5 


13 


ns 

tw(L) 

Set or Reset pulse 
width (LOW) 

Waveform 5 





8.0 


25 


ns 

ts 

Setup time 

J or K to Clock 

Waveform 4 





3.0 


20 


ns 

th 

Hold time 

J or K to Clock 

Waveform 4 





0 


0 


ns 


NOTE 

c. Both outputs will be HIGH while both So and Rd are LOW, but the output states are 
unpredictable if So and Rd go HIGH simultaneously. 


184 


signDtios 










54/74116 


LOGIC SYMBOL 


DESCRIPTION 

The“116”is a Dual 4-Bit Transparent Latch. 
Each 4-bit latch has a 2-input enable gate 
for easy expansion and an asynchronous 
Master Reset to clear the latch. When both 
Enable inputs (Eq & E^) are LOW, the data 
on the D inputs is loaded into the latch and 
appear at the outputs. A HIGH on either Eq 
or E-j will latch the data and hold the outputs 
stable. 


FEATURES 

• Two independent 4-bit latches 

• 2-Input enable gates for easy 
expansion 

• Asynchronous Master Reset 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Ta= 0X to +70°C 

MILITARY RANGES 

Vqc=5V± 10%; Ta=- 55‘‘C to -1-125X 

Plastic DIP 

N74116N 


Ceramic DIP 

N74116F 

S54116F 

Flatpak 


S54116W 


2 3 4 6 8 10 1415 16 18 20 22 


a 


E Do Di D2 D3 


MR Qo Ql O2 Q3 




E Do Df D2 D3 


MR Qo Ql Q2 O3 


1 5 7 9 11 13 17 19 21 23 


Vcc = P'fl 24 
GND = Pin 12 


PIN CONFIGURATION 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

E 0 .E 1 

Enable (active LOW) inputs 

< < 

40 

- 1.6 



D 0 -D 3 

Data inputs 

l|H (mA) 
l|L (itiA) 

60 

-2.4 



MR 

Master Reset (active LOW) inputs 

l|H (aA) 
l|L (mA) 

40 

- 1.6 



Q 0 -Q 3 

Latch outputs 

II 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 




















FUNCTIONAL DESCRIPTION 

The “116” has two independent 4'bit trans¬ 
parent latches. Each 4-bit latch is controlled 
by a 2-input active LOW Enable gate (Eq & 
El). When both Eq & are LOW, the data 
enters the latch and appears at the output. 
T^he outputs follow the data inputs as long as 
Eq and E^ are LOW. The data on the D in¬ 
puts one setup time before the LOW-to-HIGH 
transition of Iq or E^ will be stored in the 
latch. The latched oi^puts remain stable as 
long as either Eq or Ei is HIGH. 

Each 4-blt latch has an active LOW asyn¬ 
chronous Master Reset (f^) input. When 
LOW, the input overrides the data and 
enable Inputs and sets the four latch outputs 
LOW. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

Eo 

Ei 

On 

Qn 

Reset (clear) 

L 

X 

X 

X 

L 

Enable latch 

H 

L 

L 

L 

L 


H 

L 

L 

H 

H 

Latch data 

H 

t 

L 

I 

L 


H 

L 

t 

h 

H 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Enable transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH Enable transition 
X = Don’t care 

I = LOW-to-HIGH Enable transition 


LOGIC DIAGRAM 


EoEi MR 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^’’^ 


PARAMETER 

I- 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice 

Supply current 

Vqc " Max, 

All inputs = OV 


100 





mA 


_I 

Vec = Max, Vf = OV 


70 





mA 


NOTE 

b. For family do characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

40012 



UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 


30 





ns 

tPHL 

Enable to output 


22 





ns 

tPLH 

Propagation delay 

Figure 2 


15 





ns 

<PHL 

Data to output 


18 





ns 

tPHL 

Propagation delay to output 

Figure 3 


22 





ns 


AC SETUP REQUIREMENTS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyy Enable pulse width 

Figure 1 

18 






ns 

tyy Master Reset pulse width 

Figure 3 

18 






ns 

ts(H) Setup time HIGH Data to Enable 

Figure 4 

8.0 






ns 

th(H) Hold time HIGH Data to Enable 

. 1 

Figure 4 


-2.0 

. 1 




ns 

ts(L) Setup time LOW Data to Enable 

Figure 4 

14.0 






ns 

th(L) Hold time LOW Data to Enable 

Figure 4 

8.0 






ns 

. . Hold time LOW Enable to 

^ Master Reset to load HIGH 

Figure 3 

8.0 






ns 


AC WAVEFORMS 


PROPAGATION DELAY ENABLE TO OUTPUT 

AND ENABLE PULSE WIDTH 

Dn \ 


/ 





-1 -tw- ► 


- tw- ► 



; 


^Vm 


^Vm 




-^tpLH-^ 



On 



_7 

^Vm 


V^^ = 1.5V for 54/74 and 54S/74S: V,^ = 1.3V for 54LS/74LS. 



Figure 1 





PROPAGATION DELAY 
DATA TO OUTPUT 



V|^ = 1.5V for 54/74 and 54S/74S: = 1.3V for 54LS/74LS. 

Figure 2 
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AC WAVEFORMS (Cont d) 























54/74121 


PIN CONFIGURATION 


DESCRIPTION 

The “ 121 ” is a Monostable Multivibrator with 
an active HIGH going schmitt trigger input 
and two gated active LOW going trigger in¬ 
puts. The device is non-retriggerable and 
will not react to Input transitions while timing 
out. The "121” features good pulse width 
stability and accuracy, and good immunity to 
temperature and voltage variations. 


FEATURES 

• Very good pulse width stability 

• Virtually immune to temperature and 
voltage variations 

• Schmitt trigger input for siow input 
transitions 

• Internai timing resistor provided 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0”C to +70°C 

MILITARY RANGES 

VcC=5Y± 10%; Ta=- 55°C to -l-125°C 

Plastic DIP 

N74121N 


Ceramic DIP 

N74121F 

S64121F 

Flatpak 

_1 


S54121W 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

Al 

^2 

B 

Q 

Q 

L 

X 

H 

L 

H 

X 

L 

H 

L 

H 

X 

X 

L 

L 

H 

H 

H 

X 

L 

H 

H 


H 

-TL 

“L_r 

,1 

H 

H 

J~L 

"L_r 

1 ■ 


H 

-TL 

i_r 

L 

X 

t 

J-L 

"L_r 

X 

L 

t 

_n_- 

i_r 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 
t = LOW-to-HIGH transition 
j = HIGH-to-LOW transition 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Ai.Aa 

Trigger (active LOW) inputs 

< < 

40 

-1.6 



B 

Trigger (active HIGH) input 

> > 

80 

-3.2 



Q 

Pulse (active HIGH) output 

lOH (mA) 

IqL (itiA) 

-400 

16 



Q 

Pulse (active LOW) output 

•OH (mA) 

IqL (n^A) 

-400 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

These multivibrators feature dual active 
LOW going edge inputs and a single active 
HIGH going edge input which can be used as 
an active HIGH enable input. Complementary 
output pulses are provided. 

Pulse triggering occurs at a particular volt¬ 
age level and is not directly related to the 
transition time of the input pulse. Schmitt- 
trigger input circuitry (TTL hysteresis) for 
the B input allows jitter-free triggering from 
inputs with transition rates as slow as 1 
volt/second, providing the circuit with an 
excellent noise Immunity of typically 1.2 
volts. A high immunity to Vcc noise of typi¬ 
cally 1.5 volts is also provided by internal 
latching circuitry. Once fired, the outputs 
are independent of further transitions of the 


Inputs and are a function only of the timing 
components. Input pulses may be of any du¬ 
ration relative to the output pulse. Output 
pulse length may be varied from 20 
nanoseconds to 28 seconds by choosing 
appropriate timing components. With no ex¬ 
ternal timing components (i.e., Rjnt connect¬ 
ed to Vcc. Cext and Rext/Cext open), an 
output pulse of typically 30 or 35 
nanoseconds is achieved which may be 
used as a dc triggered reset signal. Output 
rise and fail times are TTL compatible and 
Independent of pulse length. 

Pulse width stability is achieved through in¬ 
ternal compensation and is virtually Inde¬ 
pendent of Vcc and temperature. In most 
applications, pulse stability will only be limit¬ 
ed by the accuracy of external timing com¬ 


ponents. 

Jitter-free operation is maintained over the 
full temperature and Vcc ranges for more 
than six decades of timing capacitance 
(lOpF to lO/ifF) and more than one decade 
of timing resistance (2kl2 to 30kl2 for the 
54121 and 2kfi to 40kfl for the 74121). 
Throughout these ranges, pulse width is de¬ 
fined by the relationship; (See Figure A) 


tyy(out) - Cext^ext ‘^^2 
t\/\/(out) OTCext^ext 


in circuits where pulse cutoff is not critical, 
timing capacitance up to IOOOmF and timing 
resistance as low as 1.4kQ may be used. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE**” 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply Current 

Vcc = Max 

Quiescent 


25 





mA 

Triggered 


40 





mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

II II 

o oc 

15pF 

400Q 



UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


»PLH 

Propagation delay A input 

Figure 1 


70 





ns 

tPHL 

to Q & Q output 

^ext = SOpF". R|nt to Vcc 


80 





ns 

tPLH 

Propagation delay B input 

Figure 2 


56 





ns 

tPHL 

to Q & Q output 

^ext “ 80pF, Rjnt to Vcc 


65 





ns 

tw 

Minimum output pulse width 

Cext = OpF.Rint to Vcc 

20 

60 





ns 

tw 

Output pulse width 

Cext = ®Opf^. Rint to Vcc 

70 

150 





ns 

^ext “ lOOpF, Rgxt ~ lOkfi 

600 

800 





ns 



Cext “ t/iF, Rext ~ "lOkl] 

6.0 

8.0 





ms 


AC SETUP REQUIREMENTS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyy Minimum input pulse width to trigger 

Figures 1 & 2 

50 






ns 

Rext External timing resistor range 


Mil 

1.4 

30 





kfi 

Com 

1.4 

40 





kfi 

Cext External timing capacitance range 


0 

1000 





pF 

Output duty cycle 

Rext “ 


67 





% 

f^ext “ Rext^t^®^) 


90 





% 


AC WAVEFORMS 


PROPAGATiON DELAY A INPUT TO Q AND Q OUTPUTS, 
INPUT AND OUTPUT PULSE WIDTHS 



V|^ = 1.5 for 54/74 and 54S/74S; = 1.3V for 54LS/74LS 

Figure 1 


PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
INPUT AND OUTPUT PULSE WIDTHS 



V|^ = 1.5 for 54/74 and 54S/74S: = 1.3V for 54LS/74LS 

Figure 2 
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54/74122 


DESCRIPTION 

These retriggerable monostable multi¬ 
vibrators feature dcjriggering from gated 
active LOW inputs (A) and active HIGH in¬ 
puts (B) and also provide overriding direct 
reset inputs. Complementary outputs are 
provided. The retrigger capability simplifies 
the generation of output pulses of extremely 
long duration; By triggering the input before 
the output pulse is terminated, the output 
pulse may be extended. The overriding reset 
capability permits any output pulse to be 
terminated at a predetermined time indepen¬ 
dently of the timing components R and C. 


FEATURES 

• DC Triggered from active HiGH or 
active LOW inputs 

• Retriggerabie for very long pulses^ 
up to 100% duty cycle 

• Direct Reset terminates output pulse 

• Compensated for V^q and 
temperature variations 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=SV±5%i T,^=0^ to +70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55®C to -H25X 

Plastic DIP 

N74122N 


Ceramic DIP 

B74122F 

S54122F 

Flatpak 


S64122W 


PIN CONFIGURATION 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

Rd 


A2 

B1 

B2 

Q 

0 

L 

X 

X 

X 

X 

L 

H 

X 

H 

H 

X 

X 

L 

H 

X 

X 

X 

L 

X 

L 

H 

X 

X 

X 

X 

L 

L 

H 

H 

L 

X 

t 

H 

-TL 

“LT 

H 

L 

X 

H 

t 

-n_ 

"L_r 

H 

X 

L 

t 

H 

-TL 

U" 

H 

X 

L 

H 

t 

-TL 

xj- 

H 

H 

1 

H 

H 

-TL 

“LJ" 

H 

1 


H 

H 

-TL 

“LT 

H 

\ 

H 

H 

H 

-TL 

XJ" 

t 

L 

X 

H 

H 

-TL 

XJ" 

t 

X 

L 

H 

H 

-TL 

x_r 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

f = LOW-to-HIGH input transition 
I = HIGH-to-LOW input transition 
J~L = Active HIGH pulse 
“1_r = Active LOW pulse 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®* 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

A 1 .A 2 

Trigger (active LOW) inputs 

< < 

40 

-1.6 

- 


Bi, B 2 

Trigger (active HIGH) inputs 

< < 

40 

-1.6 



% 

Direct Reset (active LOW) input 

IlH <mA) 
l|L (hiA) 

80 

-3.2 



Q 

Pulse (active HIGH) output 

•oh (mA) 

IqL (niA) 

-800 

16 



Q 

Pulse (active LOW) output 

> > 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “122" is a retriggerable monostable 
multivibrator featuring output pulse width 
control by three methods. The basic pulse 
time is programmed by selection of external 
resistance and capacitance values (see 
typical application data in “123" data 
sheet). The “122" has an internal timing re¬ 
sistor that allows the circuit to be used with 
only an external capacitor, if so desired. 
Once triggered, the basic pulse width may 
be extended by retriggering the gated ac¬ 
tive LOW going edge inputs (A^, A 2 ) or the 
active HIGH going edge inputs (B-j, B2), or 
be reduced by use of the overriding active 
LOW Reset. 

To use the internal timing resistor of the 
“122” connect Rjnt to Vqq. For improved 
pulse width accuracy and repeatability, con¬ 
nect an external resistor between 
Rext^^ext ^nd V^c '^'th Rj^t left open. To 
obtain variable pulse widths, connect an ex¬ 
ternal variable resistance between Rjp^ or 

Rext/Cext and Vcc- 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE***’ 





64/74 

54S/74S 

64LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

'os 

Output short circuit current 

Vcc = Max 

-10 

-40 





mA 

Ice 

Supply current 

Vcc = Max 


28 





mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

II II 

15pF 

400fi 



UNiT 




Min 

Max 

Min 

Max 

Min 

Max 


*PLH 

Propagation delay 

Figure 1 


33 





ns 

IPHL 

A input to Q & Q output 

^ext ~ • ^ext ~ 


40 





ns 

IPLH 

Propagation delay B 

Figure 2 


28 





ns 

tPHL 

input to Q & Q output 

^ext “ ^ext ~ 


36 





ns 

IPLH 

Propagation delay Rp 

Figure 3 


40 





ns 

IPHL 

input to Q & Q output 

^ext ” ®P^> ^ext ” 


27 





ns 

twQ 

Minimum Q pulse width 

Figures 1 & 2 
^ext ~ OpF, Rext “ 


65 





ns 

twQ 

Output pulse width 

Figures 1 & 2 

Cgxt ~ lOOOpF, Rgxt ~ 10kf]!| 

3.08 

3.76 





fiS 


NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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54S/74S 


54LS/74LS 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Minimum input pulse width to trigger 

Figures 1 & 2 

40 






ns 

Rext External timing resistor range 


Mil 

5.0 

25 






Com 

5.0 

50 






p External timing 

capacitance range 



NOF 

_I 

lESTRIC 

l__I 


■ 

■ 


P Stray capacitance to GND 

Rx/Cx at Rext/^ext terminal 




■ 

■ 

■ 

■ 



AC WAVEFORMS 


PROPAGATION DELAY A INPUT TO Q AND Q OUTPUTS, 
AND INPUT AND OUTPUT PULSE WIDTHS 


^ vm ^ V| 


PROPAGATION DELAY B INPUT TO Q AND Q OUTPUT, 
AND INPUT AND OUTPUT PULSE WIDTHS 



















54/74123 

54LS/74LS123A (Preliminary data) 


DESCRIPTION 

These retriggerable monostable 
multivibrators feature dc triggering from gat¬ 
ed active LOW inputs (A) and active HIGH 
inputs (B) and also provide overriding direct 
reset inputs. Complementary outputs are 
provided. The retrigger capability simplifies 
the generation of output pulses of extremely 
long duration. By triggering the input before 
the output pulse Is terminated, the output 
pulse may be extended. The overriding reset 
capability permits any output pulse to be 
terminated at a predetermined time 
independently of the timing components R 
and C. 


FEATURES 

• DC Triggered from active HIGH or 
active LOW inputs 

• Retriggerabie for very long pulses - up 
to 100% duty cycle 

• Direct Reset terminates ouput puise 

• Compensated for Vqq and 
temperature variations 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0X to -l-70“C 

MILITARY RANGES 

Vcc=5V± 10%; T/^=-55“C to +125X 

Plastic DIP 

N74123N • N74LS123AN 


Ceramic DIP 

N74123F • N74LS123AF 

S64123F • S54LS123AF 

Flatpak 


S54123W • S54LS123AW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PIN CONFIGURATIONS 



INPUTS 

OUTPUTS 

Ro 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

t 

_rL 

“i_r 

H 

1 

H 

_n_ 

“i_r 

t 

L 

H 

-n_ 

“i_r 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 
f = LOW-to-HIGH transition 
^ = HIGH-to-LOW transition 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

A 

Trigger (active LOW) input 

l|H (*‘A) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

B 

Trigger (active HIGH) input 

< < 

J d 

40 

-1.6 


20 

-0.4 

Rd 

Direct Reset (active LOW) input 

l|H (aA) 
l|L (mA) 

80 

-3.2 


20 

-0.4 

Q 

Pulse (active HIGH) output 

iOH (mA) 

•OL (n^A) 

-800 

16 


-400 

4/8(a) 

Q 

Pulse (active LOW) output 

If 

-800 

16 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “123” is a dual retriggerable 
monostable multivibrator with output pulse 
width control by three methods. The basic 
pulse time is programmed by selection of 
external resistance (Rext) capacitance 
(Cext) values. Once triggered, the basic 
pulse width may be extended by retriggering 
the gated active LOW going edge input (A) 
or the active HIGH going edge input (B), or 
be reduced by use of the overriding active 
LOW reset. 

The basic output pulse width is essentially 
determined by the values of external capaci¬ 
tance and timing resistance. For pulse 
widths when Cext — lOOOpF see Figure A 
for the 64/74123 and Figure B for the 
64LS/74LS123. 

When Cext ^ lOOOpF, the output pulse 
width is defined as: 

54/74123: tw = 0.28 Rext Cgxt (1 + #^) 

^‘ext 

CY323 & 54/74122: tw = 0.32 Rgxt Cgxt <1 + 


54LS/74LS123: tw = 0.46 Rext Cgxt 


The external resistance and capacitance 
are normally connected as shown In Figure 
C. If an electrolytic capacitor is to be used 
with an Inverse voltage rating of less than IV 
then Figure D should be used. (Inverse volt¬ 
age rating of an electrolytic is normally 
specified at 5% of the forward voltage rat¬ 
ing). If the Inverse voltage rating is IV or 
more (this includes a 100% safety margin) 
then Figure C can be used. Note that if Fig¬ 
ure D is used the timing equations change as 
follows: 

54/74123: tw == 0.25 Rext Cext ) 

CY323 & 54/74122: tw 0.28 Rext Cext 

54LS/74LS123: tw = 0.4 Rext Cext 



TYPICAL PERFORMANCE CHARACTERISTICS 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<W 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•os 

Output short circuit current 

Vqc ~ Max. 

-10 

-40 



-16 

-100 

mA 

•cc 

Supply current 

Vcc = Max. 


66 




20 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

400fi 


II II 

15pF 

2KQ 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 


33 




33 

ns 

tPHL 

A input to Q & Q output 

^ext ~ OpF. ^ext ” ^•^^ 


40 




45 

ns 

^PLH 

Propagation delay B 

Figure 2 


28 




44 

ns 

tPHL 

input to Q & Q output 

^ext ~ f^ext ” 


36 




56 

ns 

»PLH 

Propagation delay Rq 

Figure 3 


40 




45 

ns 

fPHL 

Input to Q & Q output 

Cgxt ~ OpF •^ext ~ ^•^^ 


27 




27 

ns 

*w Q 

Minimium Q pulse width 

Figures 1 & 2 
^ext ~ Op^"» ^ext “ ^•^^ 


65 




65 

ns 

tw Q 

Output pulse width 

Figures 1 & 2 

Cgjcj” lOOOpF, R0j('|“1Okfi 

2.76 

3.37 



4.0 

5.0 

MS 

•w 0 

Output pulse width 

Figures 1 & 2 









(Option available as CY323 only) 

“lOOOpF, R0xt ” lOkfi 

3.08 

3.76 





MS 


AC SETUP REQUIREMENTS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Minimum input pulse width to trigger 

Figures 1 & 2 

40 




40 


ns 

Rext External timing resistor range 


Mil 

5.0 

25 



5.0 

180 

kQ 

Com 

5.0 

50 



5.0 

260 

kQ 

P External timing 

capacitance range 




NO.R 

ESTRIC 

noN 


PF 

^ Stray capacitance to GND 

Rx/Cx Rext^^^ext terminal 



50 




50 

PF 


NOTE 

b. For dc family characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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54/74125 PIN CONFIGURATION 

54LS/74LS125 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


TRUTH TABLE 


L = LOW voltage level 
H = HIGH voltage level 
X = Don’t care 
(Z) = High impedance (off) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TCCT r*nMniTioMe 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Min 

Max 

Min 

Max 


Max 

Min 

Max 

VoL 

Output LOW 
voltage 

Vcc = Min 

lOL = 16mA 


0.4 



HI 




V 


_i 

> 

II 

z 

> 

loL = 12mA 

.. . 







0.4 

V 




lOL = 24mA 









V 

VOH 

Output HIGH 
voltage 

Vcc = Min, 

loH = See above table 

V|NC = ViL, Vina = 2.0V 

■ 

■ 

■ 

1 

1 

1 

■ 

■ 

V 

los 

Output short 

Vcc = Max 

Mil 

-30 

-70 





-30 

-100 

mA 


circuit current 

VouT = ov 

Com 

-28 

-70 





-30 

-100 

mA 

ICCL 

Supply current 


ViNC = OV 








16 

mA 

Iccz 

Supply current 




54 






20 

mA 


INPUTS 

OUTPUT 

C 

A 

Y 

L 

L 

L 

L 

H 

H 

H 

X 

(Z) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C tct +70°C 

MILITARY RANGES 

Vcc = sy± 10%; Ta = -55“C to +125°C 

Plastic DIP 

Fig. A 

N74125N • 

N74LS125N 



Ceramic DIP 




S54125F • 

S54LS125F 

Flatpak 




S54125W • 

S54LS125W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

IMmA! 

40 

-1.6 



20 

-0.4 


-2.0/-5.2(a) 

16 



-1.0/-2.6<a) 

12/24<a) 


1C [T 

2C [T 


u] Vcc 

-■ Tsl 4C 
- I2] 4A 


GND [T 


To] 3C 

Zl 3A 




3Y 


Figure A 


AC CHARACTERISTICS - 25'’C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

50pF 

400n 



Cl = 
Rl = 

45pF 

6670 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 


13 






18 

ns 

tPHL 

Propagation delay 

Waveform 2 


18 






15 

ns 

tPZH 

Enable to HIGH 

Waveform 6 


Hm 






20 

ns 

tpZL 

Enable to LOW 

Waveform 7 








20 

ns 

tPHZ 

Disable from HIGH 

Waveform 6 (d) 


8.0 






18 

ns 

tpLZ 

Disable from LOW 

Waveform 7 (d) 


12 





■H 

18 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial inside back cover for 54S/74S and 54LS/74LS specification, 

temperature ranges respectively. c. This parameter for Commercial range only. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see d. Cl = 5pF for these tests. 
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54/74126 PIN CONFrGURATION 

54LS/74LS126 

ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TCftT nrkKiniTiriKic 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 




Min 

Max 



Min 

Max 

Min 


VoL 

Output LOW 

Vcc = Min 

loL = 16mA 


0.4 

mui 

■III 





Bi 


voltage 

ViNC = 2.0V, 
Vina = Vil 

lOL = 12mA 








0.4 

mm 




lOL = 24mA 








0.5 

mm 

VOH 

Output HIGH 
voltage 

Vcc = Min, 

loH = See above Table 
Vc=Va = 2.0V, Vinc = Vina 

D 

■ 

■ 

■ 

■ 

■ 

m 

■ 

V 

los 

Output Short 

Vcc = Max, 

Mil 

-30 

-70 



{■I 


-30 

-100 

mA 


circuit current 

VOUT = 

OV 

Com 

-28 

-70 





-30 

-100 

mA 

ICCL 

Supply current 

Vcc = Max, 

ViNC = 

4.5V 


62 






20 

mA 

Iccz 

Supply current 

Vina = OV 

ViNC 

= 0V 


62 






22 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

50pF 





Cl = 

45pF 

UNIT 




Rl = 

4000 





Rl = 

6670 





Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 

■ 

13 



■ 

n 


18 

mjM 

tPHL 

Data to output 



18 






15 

BmI 

tPZH 

Enable to HIGH 

Waveform 6 


18 

hh 

IHI 


s 

B 

25 

BBI 

tPZL 

Enable to LOW 

Waveform 7 


25 




■ 

s 

25 

BB 

tPHZ 

Disable from HIGH 

Waveform 6 (d) 


16 






18 

BSlii 

tPLZ 

Disable from LOW 

Waveform 7 (d) 


18 






18 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial inside back cover for 54S/74S and 54LS/74LS specification, 

temperature ranges respectively. c. This parameter for Commercial range only. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see d. Cl = 5pF for these tests. 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

, . IlH (mA) 

l,L(mA) 

40 

-1.6 



20 

-0.4 

^ X * lOH (mA) 

lOL(mA) 

-2/-5.2(«) 

16 

_^_i 



-1/-2.6(a) 
12/24 (a) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0“C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to +125°C 

Plastic DIP 

Fig. A 

N74126N 

• 

N74LS126N 


Ceramic DIP 

Fig. A 

N74126F 

• 

N74LS126F 

S54126F • 

S54LS126F 

Flatpak 

Fig. A 

■ 

S54126W • 

S54LS126W 



TRUTH TABLE 


INPUTS 

OUTPUT 

C 

A 

Y 

H 

L 

L 

H 

H 

H 

L 

X 

(Z) 


L = LOW voltage level 
H = HIGH voltage level 
X = Don’t care 
(Z) = High impedance (off) 
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54/74128 PIN CONFIGURATION 



ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0“C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°C to +125°C 

Plastic DIP 

Fig. A 

N74128N 


Ceramic DIP 

Fig. A 

N74128F 

S54128F 

Flatpak 

Fig. A 


S54128W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

hL{mAl 

40 

-1.6 




loL(mA! 

-2400 

48 





DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

VoH Output HIGH 
voltage 

Vcc = Min, ViN = 0 . 8 V, 
lOL = 2.4mA 

H 








V 

Vcc = Min, ViN = 0.4V, 

IOL =-13.2mA 

H 








■ 

Vcc = Min, Vin = 0.4V, 

< 

CM 

I 

II 

_l 

o 

2.0 

■ 


■ 






lOL = -42.4mA 
Com 

2.0 





■ 



V 

los Output short 
circuit current 

Vcc = Max, VouT = OV 









mA 

IccH Supply current 

Vcc = Max, ViN = OV 









mA 

IccL Supply current 

Vcc = Max, ViN = 5V 


57 







mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


Rl = 

133n 




Min 

Max 




Max 

Min 

Max 

tPLH 

Propagation delay 

Waveform 1 


9(0 







HOI 

tPHL 

Propagation delay 

Waveform 1 


12 (c) 







ns 

tPLH 

Propagation delay 

Waveform 1 









ns 

tPHL 

Propagation delay 

Waveform 1 


18 (c) 







hs 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. Cl = 50pF for Max. 9 and 12; Cl = 150pF for Max. 15 and 18. 
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54/74132 

54LS/74LS132 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = + 5%: = CC to *70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°c to +125°C 

Plastic DIP 

Fig. A 

N74132N • N74LS132N 




Ceramic DIP 

Fig. A 

N74132F • N74LS132F 

S54132F 

• 

S54LS132F 

Flatpak 

Fig. A 


S54132W 

• 

S54LS132W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 



PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

, . I|H (/uA) 

l,L(mA) 

40 

- 1.2 



20 

-0.4 

^ i X lOH (mA) 

loL(mA) 

-800 

16 



-400 

4/8(a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Vt+ 

Positive going 
threshold 

Vcc = 5V 

1.5 

2.0 

■ 

■ 

■ 

■ 


2.0 

B 

Vt- 

Negative going 
threshold 

Vcc = 5V 

0.6 

1.1 

■ 

■ 

■ 

■ 

0.6 

1.1 

B 

AVt 

Hysteresis 

Vcc = 5V 

0.4 


■ 

■ 

■ 

■ 

0.4 

■ 

B 

ICCH 

Supply current 

Vcc = Max, ViN = 0V 

1 

24 






ni 

IIIIIQQIII 

ICCL 

Supply current 

Vcc = Max, ViN ^ 4.5V 

_I 

40 







mA 


AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions.) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Cl 

Rl = 

15 pF 
40011 



II II 

15pF 

2kn 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tpLH 



22 

imiiii 

■■B 

■■■ 

jBjBH 

lllllll 


ns 

Propagation delay 

Figure H 










tPHL 



22 


HH 

m 

HHI 

HH 


ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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TYPICAL CHARACTERISTICS 


(54/74) 

V|N vs VOUT 
TRANSFER FUNCTION 


Vcc= 5V 
Ta= 25°C 
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Vi INPUT VOLTAGE V 

Figure B 


(54/74) 

THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
POWER SUPPLY VOLTAGE 



= 25°C 
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NE 
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■SSI 
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Figure C 


(54/74) 

HYSTERESIS vs TEMPERATURE 
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Figure E 


(54LS/74LS) 

THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
POWER SUPPLY VOLTAGE 
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Figure F 


(54LS/74LS) 

THRESHOLD VOLTAGE AND 
HYSTERESIS vs 
AMBIENT TEMPERATURE 
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Figure D 


Ta—AMBIENT TEMPERATURE-°C 

Figure G 


FUNCTIONAL DESCRIPTION 

The “132” contains four 2-input NAND 
gates which accept standard TTL input 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharply 
defined jitter-free output signals. In addition 
they have greater noise margin than con¬ 
ventional NAND gates. 

Each circuit contains a 2-input Schmitt 
trigger followed by a Darlington level shifter 
and a phase splitter driving a TTL totem pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow input 
transition, and provide different input 
threshold voltages for positive and 
negative-going transitions. This hysteresis 
between the positive-going and negative¬ 
going input threshold (typically 800mW) is 
determined internally by resistor ratios and 
is essentially insensitive to temperature and 
sypply voltage variations. As long as one 
input remains at a more positive voltage 
than Vt+ (Max), the gate will respond to the 
transitions of the other input as shown in 
Figure H. 


AC WAVEFORMS 


V|^- 1.5V (54/7413132) 

V|y|= 1.3V (54LS/74LS132) 


^1.7V 

\ 

^o.,v 


"^‘PHL"*" 




A 





Figure H 
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54S/74S133 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55“C to +125“C 

Plastic DIP 

Fig. A 

N74S133N 


Ceramic DIP 

Fig. A 

N74S133F 

S54S133F 

Flatpak 

Fig. A 


S54S133W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 




50 

-2.0 


lor(mA) 



-1000 

20 




DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (See Note b) 


PARAMETER 



54H/74H 



UNIT 



Min 

Max 



Min 


ICCH 

Supply current 

Vcc = Max, ViN = OV 


mi 







mA 

ICCL 

Supply current 

Vcc = Max, ViN > 4.5V 






10 



mA 


AC CHARACTERISTICS T/v = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



11 II 

O DC 

15pF 

280 n 


UNiT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tpLH 

Propagation delay 

Waveform 1 






6.0 



ns 

tPHL 

Propagation delay 

Waveform 1 






7.0 



ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54S/74S134 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 
Vcc=5V±5%; Ta= 0°C to +70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to +125°C 

Plastic DIP 

Fig. A 

N74S134N 


Ceramic DIP 

Fig. A 

N74S134F 

S54S134F 

Flatpak 

Fig. A 


S54S134W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

inputs 

< < 



50 

-2.0 


Outputs 

•oh (mA) 
Iql (mA) 



-2/-6.6(a) 
20 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*”' 



TRUTH TABLE 


INPUTS 1 

OUTPUT 

Do-Dii 

OE 

Y 

H-H 

L 

L 

one input = L 

L 

H 

X-X 

H 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = HIGH impedance “off” state 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 




Max 

Min 

Max 

Min 

Max 

VqH Output HIGH voltage 

Vqc “ Min, V|N = 0.8V 

Iqh “ See Fan-Out Table 




■ 

■ 


■ 


■ 

•CCH Supply current 

'CCL 

'ccz 

Vcc - Max 

Outputs HIGH 






13 



mA 

Outputs LOW 






16 



mA 

Outputs “off” 






25 



mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 






54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
Rl = 

15pF 

28012 


UNiT 





Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 






6.0 



ns 

tPHL 

Propagation delay 

Waveform 2 






7.5 



ns 

»PZH 

Enable to HIGH 

Waveform 6, 

Cl = 50pF 






19.5 



ns 

tPZL 

Enable to LOW 

Waveform 7, 

Cl = 60pF 






21 



ns 

tPHZ 

Disable from HIGH 

Waveform 6 

Cl = 5pF(c) 






8.6 



ns 

Cl = 15pF 






12 



ns 



•PLZ 

Disable from LOW 

Waveform 7 

Cl = 5pF(c) 






14 



ns 

Cl = 15pF 






16 



ns 




NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see 


inside back cover for 54S/74S and 54LS/74LS specification, 
c. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54S/74S135 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


TRUTH TABLE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE***’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vqc = Max, V||\| = OV 






99 



mA 


INPUTS 

OUTPUT 

A 

B 

C 

Y 

L 

L 

L 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 


H = HIGH voltage level 
L = LOW voltage level 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 
Vcc=5V±5%; Ta= 0°C to +70°C 

MILITARY RANGES 

VcC=5V± 10%; T/^=-55‘*C to +125°C 

Plastic DIP 

Fig. A 

N74S136N 


Ceramic DIP 

Fig. A 

N74S135F 

S64S135F 

Flatpak 

Fig. A 


S54S135W 


INPUT AND OUTPUT LOADING AND FAN OUT TABLE*^’ 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|L (mA) 



50 

-2.0 


Outputs,'OH (^A) 

Iql (mA) 



-1000 

20 




NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family DC Characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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AC CHARACTERISTICS: Ta= 25*'C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



II II 

15pF 

280Q 


Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

*PLH 

Propagation delay 

Waveform 2, C = LOW 






13 



ns 

tPHL 

A or B to output 

B or A = LOW 






15 



ns 

•PLH 

Propagation delay 

Waveform 1, C = LOW 






12 



ns 

tPHL 

A or B to output 

B or A = HIGH 






13.5 



ns 

tPLH 

Propagation delay 

Waveform 1, C = HIGH 






15 



ns 

tPHL 

A or B to output 

B or A = LOW 






10 



ns 

tPLH 

Propagation delay 

Waveform 2, C = HIGH 






12 



ns 

tPHL 

A or B to output 

B or A = HIGH 






11 



ns 

<PLH 

Propagation delay 

Waveform 2, 






12 



ns 

<PHL 

C to output 

A = B 






14.5 



ns 

tPLH 

Propagation delay 

Waveform 1, 






11.5 



ns 

tPHL 

C to output 

A =7^= B 






12 



ns 
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54LS/74LS136 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

PIN 

CONF. 

COMMERCiAL RANGES 

Vcc=SV ± 5%; T*=0X to +70X 

MiLiTARY RANGES 

10%; Ta=- 55X to +12SX 

Plastic DIP 

Fig. A 

N74LS136N 


Ceramic DIP 

Fig. A 

N74LS136F 

S54LS136F 

Flatpak 

Fig. A 

■ 

S64LS136W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

inputs 

l|H (/^A) 
IlL (mA) 




20 

-0.4 

Outputs 

•oh (mA) 
Iql (^A) 




+ 100 
4/8(^) 



TRUTH TABLE 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


L = LOW voltage level 
H = HIGH voltage level 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGEl^ 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

•cc 

Supply current 

Vcc “ Max, V|N = OV 








10 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 




II II 

15pF 

2Kn 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

fPLH 

Propagation delay 

Other input LOW 








30 

ns 

<PHL 

A or B to output 

Waveform 2 








30 

ns 

tPLH 

Propagation delay 

Other input HIGH 








30 

ns 

<PHL 

A or B to output 

Waveform 1 








30 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54S/74S138 

54LS/74LS138 


LOGIC SYMBOL 


DESCRIPTION 

The “138” is a HIGH speed 1-of-8 Decod¬ 
er/Demultiplexer. The “138” is ideal for 
HIGH speed bipolar memory chip select ad¬ 
dress decoding. The multiple input enables 
allow parallel expansion to a 1 -of-24 decod¬ 
er using only three “138” devices; or to a 1- 
of-32 decoder using four “138” devices and 
one inverter. 


FEATURES 

• Demultiplexing capability 

• Multiple input enable for easy expansion 

• Ideal for memory chip select decoding 

• Direct replacement for Intel 3205 


4 5 6 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


Ao [T 


m Vcc 

A,[I 


iU 6 

a.[T 


HI i 

i.[I 


HI 2 

E2 K. 


m 3 

E3[I 


HI 4 

fd 


jH 5 

GND [T 


I]6 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5»/o; = 0°C to 70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; T^ = -55°C to ^125°C 

Plastic DIP 

N74S138N • N74LS138N 



Ceramic DIP 

N74S138F • N74LS138F 

S54S138F • 

S54LS138F 

Flatpak 


S54S138W • 

S54LS138W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

A 0 -A 2 

Address inputs 

l|H (/uA) 
liL (mA) 


50 

-2.0 

20 

-0.36 

El. E2 

Enable (Active LOW) inputs 

liH (mA) 
liL (mA) 


50 

-2.0 

20 

-0.36 

E3 

Enable (Active HIGH) input 

liH (mA) 
IiL (mA) 


50 

-2.0 

20 

-0.36 

10 

Decoder ouputs 

lOH (juA) 
loL (mA) 


-1000 

20 

-400 

4/8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “138” decoder accepts three binary 
weighted inputs (Ao.Ai.Aa) and when en¬ 
abled provides eight mutually exclusive 
active LOW outputs (0-7). The device fea¬ 
tures three Enable Inputs: two active LOW 
(Ei,E 2 ) and one active HIGH (E 3 ). _Every 
output will be HIGH unless Ei and E 2 are 
LOW and E 3 is HIGH. This multiple Enable 
function allows easy parallel expansion of 
the device to a 1-of-32 (5 lines to 32 lines) 
decoder with just four “138’s” and one in¬ 
verter. 

The device can be used as an eight output 
demultiplexer by using one of the active 
LOW Enable inputs as the data input and the 
remaining Enable Inputs as strobes. Enable 
inputs not used must be permanently tied to 
their appropriate active HIGH or active LOW 
state. 


TRUTH TABLE 


INPUTS 

OUTPUTS 

El 

CM 

lUJ 

E3 

Aq 

Al 

*2 

0 

1 

2 

3 

4 

5 

6 

7 

H 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

L 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


NOTES 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


LOGIC DIAGRAM 


Aa Ai Ao Ei Ej E3 



( ) = Pin Number 
Vcc = Pin 16 
GND = Pin 8 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNiT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max 




74 


10 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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54S/74S139 

54LS/74LS139 


DESCRIPTION 

The “139” is a high speed Dual 1-of-4 
Decoder/Demultiplexer. This device has 
two independent decoders, each accepting 
two inputs and providing four mutually exclu¬ 
sive active LOW outputs. Each decoder has 
an active LOW Enable input useable as a 
data input for a 1-of-4 demultiplexer. Each 
half of the “139” is useable as a function 
generator providing all four minterms of two 
variables. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

VcC=5V±5%; Ta=OX to -f-TOX 

MILITARY RANGES 

Vcc=5''± 10%; Ta=- 55X to +125X 

Plastic DIP 

N74S139N 

• N74LS139N 



Ceramic DIP 

N74S139F 

• N74LS139F 

S54S139F • 

S54LS139F 

Flatpak 



S64S139W • 

S54LS139W 


FEATURES 

• Demultiplexing capability 

• Two independent 1-of-4 decoders 

• Multifunction capability 

• Replaces 9321 and 93L21 for higher 
performance 


LOGIC SYMBOL 



PIN CONFIGURATION 


ia \T 


il] ''CC 

Aoa IX 


X] 

Ala m 


]4] Aob 

Oa IX 


X] ^1b 

[I 


Xl Ob 

2. [T 


X] ''b 

5. IT 


]0] 2b 

GND [T 


H] ^b 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®^ 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

Aq, Ai Address inputs I|'l (mA) 


50 

-2.0 

20 

-0.36 

E Enable (Active LOW) inputs i*i*^(mA) 


50 

-2.0 

20 

-0.36 

0-3 Decoder outputs 

^ Iql (mA) 


-1000 

20 

-400 

4/8(a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE‘I*) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max. Vf = OV 




90 


11 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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FUNCTIONAL DESCRIPTION 

The “139” is a high speed dual 1-of-4 
Decoder/Demultiplexer. This device has 
two independent decoders, each accepting 
two binary weighted inputs (Aq, A^) and pro¬ 
viding four mutually exclusive active LOW 
outputs (0 - 3). Each decoder has an active 
LOW Enable (E). When E is HIGH, every out¬ 
put is forced HIGH. The Enable can be used 
as the data Input for a 1-of-4 demultiplexer 
application. 


TRUTH TABLE 


INPUTS 

OUTPUTS 

E 

Aq 

Al 

0 

1 

2 

3 

H 

X 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 


LOGIC DIAGRAM 



AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 


Cl = 
Rl = 

15pF 

28012 

Cl= 
Bl = 

15pF 

2kl2 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 




12 


29 

ns 

tPHL 

Address to output 




12 


38 

ns 

tPLH 

Propagation delay 

Figure 2 




8.0 


24 

ns 

tPHL 

Enable to output 




10 


32 

ns 


AC WAVEFORMS 




V|^ = 1.5V for 54/74 and 54S/74S; Vy = 1.3V for 54LS/74LS. 

Figure 1 


Vy = 1.5V for 54/74 and 54S/74S: Vy = 1.3V for 54LS/74LS. 

Figure 2 
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54S/74S140 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc^sv ± 5%; Ta= 0®C to +70“C 

MILITARY RANGES 

VcC=5V± 10%; Tjj=-55X to +126°C 

Plastic DIP 

Fig. A 

N74S140N 


Ceramic DIP 

Fig. A 

N74S140F 

S54S140F 

Flatpak 

Fig. A 


S64S140W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

> > 



100 

-4.0 


Outputs 

PS 

II 



-3.0 

60 




DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^’) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

VqH Output HIGH 

voltage 

Vcc = Min, V|N = 0.8V 
lOH “ “3.0mA 

Mil. 





2.6 




V 

Com. 





2.7 




V 

Vcc = Min, ViN = 0.5V, 

Rq = 6012 to GND 





2.0 




V 

VoL Output LOW voltage 

Vcc “ Min, V|N = 2V, Iql “ 60mA 

— 





0.5 



V 

•os Short circuit current 

Vcc = Max, VquT = OV 





-50 

-225 



mA 

•CCH Supply current 

Vcc “ Max. V|N = OV 






18 



mA 

•CCL Supply current 

Vcc ~ Max, V||s| > 4.5V 



_i 

__ 1 


44 



mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 


SYMBOL 

PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Cl = 50pF 

Rl = 93 12 


Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tPLH 

tPLH 

Propagation delay 

Waveform 1 






6.5 

6.5 



ns 

ns 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 























54/74145 

54LS/74LS145 (Preliminary data) 


DESCRIPTION 

The “145” is a TTL MSI array. It features 
standard TTL inputs and high voltage, high 
current (80mA) outputs. The "145” minimum 
output breakdown is 15 volts. 


FEATURES 

• 80mA output drive capability 

• 15V output breakdown voltage 

• See “45” for 30V output voltage 

• See “42” for standard TTL outputs 


LOGIC SYMBOL 


15 14 13 12 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


o[T 


Tel Vcc 

' n 



2 [T 


TTI 

5Q: 


TJI Aj 

a[T 


jH ^^3 

-scr 


Til 9 

5|T 


To] 8 

GND [T 


T]7 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0“C to +70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to +125X 

Plastic DIP 

N74145N 

• N74LS145N 




Ceramic DIP 

N74146F 

• N74LS145F 

S54145F 

• 

S54LS145F 

Flatpak 



S54145W 

• 

S54LS145W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLED) 


PINS 

DESCRIPTION 



54/74 

54S/74S 

54LS/74LS 

Aq-A s 

Address inputs 


> > 

40 

- 1.6 


20 

-0.4 

0-9 

Active LOW outputs 


ll 

+250 

80 


+250 

12/80(a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 






54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 




Iql = 12mA 






0.4 

V 

Vql 

Output LOW voltage 

Vqc = Min 

IqL = 20mA 


0.4 





V 

Iql “ 24mA 






0.5(c) 

V 




Iql “ 80mA 


0.9 




1 . 7 (c) 

V 

•oh 

Output HIGH current 

Vqc = Min, VquT == 15V 

_ 


250 




250 

mA 

'cc 

Supply current 

Vqc = Max 

Mil 


62 




13 

mA 

Com 


70 




13 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial tem¬ 
perature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial range only. 
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FUNCTIONAL DESCRIPTION 

The “146” is a 1-oMO decoder with open 
collector outputs. This decoder accepts 
BCD inputs on the Aq to A 3 address lines 
and generates ten mutually exclusive active 
LOW outputs. When an input code greater 
than “9” is applied, ail outputs are HIGH. 
This device can therefore be used as a 1 -of< 
8 decoder with A 3 used as an active LOW 
enable. 

The “145” features an output breakdown 
voltage of 16V. This device is ideal as a 
lamp or solenoid driver. 


TRUTH TABLE 
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L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 
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H 

H 

H 


H = HIGH voltage levels 
L = LOW voltage levels 


LOGIC DIAGRAM 


M3 A2 A-j Aq 

I (12) I (13) I (14) j (1 

Y Y Y Y 


fl fl 



f 




( ) - Pin Numbers (H) (io) ( 9 ) (7) (6) (S) ( 4 ) (3) (2) (i) 

Vcc = Pin 16 9 8 7 6 5 4 3 2 1 0 

GND = Pin 8 


AC WAVEFORM 



AC CHARACTERISTICS: T/^=2S°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

II II 

o oc 

15pF 

100 R 


Cl = 
Rl = 

45pF 

66712 





Min 

Max 

moil 





*PLH 

Propagation delay 

Figure 1 


50 





ns 

tPHL 

Address to output 

■ 

50 

m 




ns 


216 

















54/74147 


LOGIC SYMBOL 


DESCRIPTION 

The “147” 10-Line-to-4-Line Priority Encod¬ 
er decodes the nine inputs to ensure that 
only the highest-order data line is encoded 
to four-line (8421) BCD outputs. Only nine 
data inputs are provided since the implied 
decimal “zero" condition requires no data 
input. The “zero" is encoded \A/hen all nine 
data lines are at a HIGH logic level. All of the 
“147” inputs and outputs are active LOW 
which simplifies mechanical switch encod¬ 
ing. 


FEATURES 

• Encodes 10-line decimal to 4-line BCD 

• Useful for 10-position switch encoding 

• Used in code converters and gener¬ 
ators 


11 12 13 1 2 3 4 5 10 



Vqq = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5''±5%; Ta=0 °C to -»-7(rC 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to +125“C 

Plastic DIP 

N74147N 


Ceramic DIP 

N74147F 

S64147F 

Flatpak 


S64147W 


l4 [T 


31] Vcc 

Tail 


m 

Te [T 


33 ^3 

Tt [T 


33 "ia 

Ts [T 


33 ^2 

A2 [T 


33 h 

Ai [T 


33 '9 

GND [T 


T] Ao 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

h -Tg 

Priority (active LOW) inputs 

l|H (l**) 
l|L (mA) 

40 

-1.6 



i< 

1 

i< 

Address (active LOW) outputs 

•oh (mA) 

lOL (mA) 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


sfgnotics 
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FUNCTIONAL DESCRIPTION 

The “147” 9-input priority encoder accepts 
data from nine active LOW inputs O-i-Ig) and 
provides a binary representation on the four 
active LOW outputs (A 0 -A 3 ). A priority is 
assigned to each input so that when two or 
more inputs are simultaneously active, the 
input with the highest priority is represented 
on the output, with input line ig having the 
highest priority. 

The device provides the 10-line-to-4-line pri¬ 
ority encoding function by use of the implied 
decimal “zero.” The “zero” is encoded when 
all nine data inputs are HIGH forcing all four 
outputs HIGH. 


TRUTH TABLE 
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OUTPUTS 
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L 

H 

L 

H 

H 
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H 

H 

H 

H 

H 

H 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


LOGIC DIAGRAM 


I9 10 '7 >6 '5 T4 I3 72 h 



Vcc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^**^ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•os 

Output short circuit current 

Vcc = Max, VquT = OV 

~35 

-85 





mA 

•cc 

Supply current 

Vcc = Max, V 7 = OV 


70 





mA 

Vcc “ Max, inputs open 


62 





mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITiONS 

Cl = 
Rl = 

15pF 

40012 



UNiT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay any 

Figure 1 


19 





ns 

tPHL 

input to output 


19 





ns 


AC WAVEFORMS 


VIN 




VOUT Vm 


= 1.5V for 54/74 arid 54S/74S: = 

1.3V for 54LS/74LS 

Figure 1 
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54/74148 


LOGIC SYMBOL 


DESCRIPTION 

The “148” is an 8-Input Priority Encoder de¬ 
signed to accept eight parallel inputs and 
produce the binary weighted code of the 
highest order input. Cascading capability 
has been provided to allow expansion with¬ 
out the need for external circuitry. 


FEATURES 

• Code conversions 

• Multi-channel D/A converter 

• Decimal to BCD converter 

• Cascading for priority encoding of “N” 
bits 

• Input enable capability 

• Priority encoding ~automatic 
selection of highest priority input line 

• Output Enable—active LOW when all 
inputs HIGH 

• Group Signal output—active when any 
input is LOW 


10 11 12 13 1 2 3 4 5 


HUUa A 


lo h «2 

13 *4 

I5 '6 I7 

El 


Ao 

Al 

A2 

GS 

T 

15 

T 

g 

T 

7 

T" 

6 

T 

14 


Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc= 5V±5%; TA=(y‘C to +7(rC 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55®C to -l-125‘*C 

Plastic DIP 

N74148N 


Ceramic DIP 

N74148F 

S64148F 

Flatpak 


S64148W 


T4 |T 


Te] Vcc 

led 


jU EO 

■ed 



T7 [T 












GND \T 




INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^) 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

Iq Priority (active LOW) input ||L^(mA) 

40 

-1.6 



l^-l/ Priority (active LOW) inputs li*j^(mA) 

80 

-3.2 



El Enable (active LOW) input 

l|L (mA) 

80 

-3.2 



A 0 -A 2 Address (active LOW) outputs i*OL^(mA) 

-800 

16 



EO Enable (active LOW) output IOL^(mA) 

-800 

16 

i 



GS Group Signal (active LOW) output !*OL^(mA) 

-800 

16 




NOTE 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “148" 8-Input priority encoder accepts 
data from eight active LOW inputs and pro¬ 
vides a binary representation on the three 
active LOW outputs. A priority is assigned to 
each Input so that when two or more Inputs 
are simultaneously active, the input with the 
highest priority is represented on the output, 
with Input line ly having the highest priority. 

A HIGH on the Input Enable (El) will force all 
outputs to the inactive (HIGH) state and al¬ 
low new data to settle without producing er¬ 
roneous information at the outputs. 

A Group Signal output (^) and an Enable 
Output (EO) are provided with the three data 
outputs. The ^ is active level LOW when 
any Input is LOW; this indicates when any 
input is active. The EO is active level LOW 
when all inputs are HIGH. Using the output 
enable along with the input enable allows 
priority coding of N Input signals. Both ^ 
and GS are active HIGH when the input en¬ 
able is HIGH. 


LOGIC DIAGRAM 



TRUTH TABLE 


INPUTS 

OUTPUTS 

El 

*0 


*2 

'3 

u 

is 

'6 

'7 

GS 

Ao 

Al 

A2 
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H 

X 

X 

X 
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H 
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L 

H 

L 

H 

H 

L 

X 

L 

H 

H 

H 

H 

H 

H 
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H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 



















DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^*” 


PARAMETER 

TEST CONDITiONS 

54/74 

54S/74S 

54LS/74LS 

UNiT 

Min 

Max 

Min 

Max 

Min 

Max 

jos 

Output short circuit current 

Vcc = Max, VquT == OV 

-36 

-86 





mA 


Supply current 

Vcc = Max. Mj = Vgi = OV 


60 





mA 

Vcc ~ Max, inputs open 







mA 


AC CHARACTERISTICS: T/v=25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITiONS 

54/74 

54S/74S 

54LS/74LS 


Cl = 15pF 

Rl = 400fi 



Min 

Max 

Min 

Max 

Min 

Max 

*PLH Propagation delay 

^PHL ^n An outputs 

Figure 1 


19 

19 





ns 

ns 

tPLH Propagation delay 

tPHL ^n input to EO output 

Figure 1 


10 

26 





ns 

ns 

tPLH Propagation delay 

tPHL in input to GS output 

Figure 2 


30 

26 





ns 

ns 

tPLH Propagation delay 

tPHL El input to An outputs 

Figure 2 


15 

16 





ns 

ns 

tPLH Propagation delay 

tPHL Ei input to EO output 

Figure 2 


16 

30 





ns 

ns 

tPLH Propagation delay 

tPHL Ei input to GS output 

Figure 2 


12 

16 





ns 

ns 


NOTE 


b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 543/74S and 54LS/74LS specifications 


AC WAVEFORMS 


WAVEFORM FOR INVERTiNG OUTPUTS 



V|^ = 1.5V for 54/74 and 543/743; = 1.3V for 54LS/74L3 

Figure 1 


WAVEFORM FOR NON-iNVERTiNG OUTPUTS 



V|^ = 1.5V for 54/74 and 543/743; V^^ = 1.3V for 54L3/74LS 

Figure 2 
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54/74150 


LOGIC SYMBOL 


DESCRIPTION 

The “150” is a 16-input digital Multiplexer 
providing, in one package, the ability to se¬ 
lect one bit of data from up to 16 sources. 
The active LOW Enable can be used to 
strobe the multiplexer. The multiplexer out¬ 
put (Y) inverts the selected data. 


FEATURES 

• Select data from 16 sources 

• Demultiplexing capability 

• Active LOW enable or strobe 

• Inverting data output 


7 6 5 4 3 2 1 23 22 21 20 19 18 17 16 



Vcc = Pin 24 
GND = Pin 12 


PIN CONFIGURATION 


D7 [L 


111 Vcc 

Ded 


m D8 

Ds d 


m 09 

d 4 d 


!Ill Dio 

d 3 d 


111 D11 

d 2 d 


m Di2 

Di d 


31] D13 

Do d 


IE D14 

id 


IE D15 

Y d 


31] So 

S3 d 


331 Si 

GND d 


31] S2 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

VcC=5V±5%; Ta= 0“C to -l-70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=-- 55X to -l-125“C 

Plastic DIP 

N74160N 


Ceramic DIP 

N74160F 

S54160F 

Flatpak 


S64160W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®^ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

S 0 -S 3 

Select inputs 

l|H (mA) 
l|L (mA) 

40 

- 1.6 



E 

Enable (Active LOW) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 



• 0 - 1 15 

Multiplexer inputs 

^ f* 

> > 

40 

-1.6 



Y 

Inverting Multiplexer output 

•oh (mA) 

Iql (fTiA) 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


signotics 
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FUNCTIONAL DESCRIPTION 

The “160" is a logical implementation of a 
single pole, 16-position switch with the 
switch position controlled by the state of 
four select inputs,JS q, S-\, S2, S3. The 
multiplexer output (Y) inverts the selected 
data. The Enable input (D) is active LOW. 
When E is HIGH the Youtput is HIGH regard¬ 
less of all other inputs. In one package the 
“150” provides the ability to select from 16 
sources of data or control information. 


TRUTH TABLE 


INPUTS 

OUTPUT 

S3 S2 Si So 
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Do Di D2D3D4D5 De D7 Ds D9D10D11D12D13D14D15 
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X 

X 

X 

L 

X 

X 

X 

X 

X 

X 

H 

H 

L 

L 

H 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

X 

X 

X 

X 

X 

X 

L 

H 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

X 

X 

X 

H 

H 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

X 

X 

X 

X 


L 

H 

L 

H 

H 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

X 

X 

H 

H 

L 

H 

H 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

X 

X 

X 

X 

L 

H 

H 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

X 

H 

H 

H 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

X 

X 

X 

L 

H 

H 

L 

H 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

X 

H 

H 

H 

L 

H 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

X 

X 

L 

H 

H 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

X 

H 

H 

H 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

X 

L 

H 

H 

H 

H 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 
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LOGIC DIAGRAM 


E Do Di D2 D3 D4 D5 De Dy Da Dg D10 Dll D12 D13 D14 D15 So Si S2 S3 



GND = Pin 12 
( ) = Pin Numbers 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^”’ 


PARAMETER 

TEST CONDITiONS 

54/74 

54S/74S 

54LS/74LS 

UNiT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 


68 





mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITiONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

RL = 400fi 



Min 

Max 

Min 

Max 

Min 

Max 

tPLH Propagation delay 
tpHL Select to Y output 

Figure 1 


35 

33 





ns 

ns 

^PLH Propagation delay 

<PHL Enable to Y output 

Figure 2 


24 

30 





ns 

ns 

*PLH Propagation delay 

^PHL Y output 

Figure 1 


20 

14 





ns 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/74S and 54LS/74LS specifications. 
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AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 



= 1.5V for 54/74 and 543/743; = 1.3V for 54L3/74L3 

Figure 1 


WAVEFORM FOR NON-INVERTING OUTPUTS 



V,^ == 1.5V for 54/74 and 543/743; V|^ = 1.3V for 54L3/74LS 

Figure 2 
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54/74151 

54S/74S151 

54LS/74LS151 


LOGIC SYMBOL 


DESCRIPTION 

The “151” is a high speed 8-input 
multiplexer providing, in one package, the 
ability to select one bit of data from up to 
eight sources. The device can be used as a 
universal function generator to generate any 
logic function of four variables. 


FEATURES 

• Multifunction capability 

• Complementary outputs 

• See “251” for 3-8tate version 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to +70°C 

MILITARY RANGES 

Vqq=SV± 10%; Ta=- 55X to +125“C 

Plastic DIP 

N74151N 

N74S161N • N74LS151N 


Ceramic DIP 

N74151F 

N74S151F • N74LS161F 

S64161F 

S54S161F • S54LS161F 

Flatpak 


S54151W 

S54S151W • S64LS151W 


PIN CONFIGURATION 


I3 [T 


m VCC 

I2 [T 


IB '4 

'1IX 


I5 

lo [X 


“Tsl l6 

''Cl 


jH l7 

vCr 


Xl So 

eu 


i£] Si 

GND [X 


T] S2 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

S 0 -S 2 

Select inputs 

l|H (mA) 
l|L (mA) 

40 

-1.6 

60 

-2.0 

20 

-0.4 

E 

Enable (active LOW) input 

l|H (aA) 
l|L (mA) 

40 

-1.6 

60 

-2.0 

20 

-0.4 

•0-l7 

Multiplexer inputs 

l|H (aA) 
l|L (mA) 

40 

-1.6 

50 

-2.0 

20 

-0.4 

Y 

Multiplexer output 

II 

-800 

16 

-1000 

20 

-400 

4/8(a) 

Y 

Complementary Multiplexer output 

II 

-800 

16 

-1000 

20 

-400 

4/8Ca) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “151” is a logical implementation of a 
single pole, 8-position switch with the 
switch position controlled by the state of 
three select Inputs, Sq, S-j S 2 . True (Y) and 
complement (Y) outputs are both provide^ 
The Enable Input (E) is active LOW. When E 
is HIGH the Y output is HIGH and the Y output 
Is LOW regardless of all other Inputs. The 
logic _[unctionjprovided at the output lsj_ 

Y = E _(loSoSi.S2 + liSo-Si.S2 + 
l2SoS^S2 + l3*SoS-|S2 + 
l 4 _SoSiS 2 + I5S0S1S2 + 
le-So-s-i 82 + I7 S0 S1 82). 

In one package the “151” provides the abili¬ 
ty to select from eight sources of data or 
control information. The device can provide 
any logic function of four variables and Its 
negation with correct manipulation. 


TRUTH TABLES 


INPUTS 

OUTPUTS 

E 

S2 

Si 

So 

'0 

l1 

*2 

*3 

*4 

■5 

■6 

I7 

Y 

Y 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

L 

H 

X 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

L 

H 

X 

L 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

H 

X 

H 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

L 

X 

X 

L 

X 

X 

X 

X 

X 

H 

L 

L 

L 

H 

L 

X 

X 

H 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

H 

X 

X 

X 

L 

X 

X 

X 

X 

H 

L 

L 

L 

H 

H 

X 

X 

X 

H 

X 

X 

X 

X 

L 

H 

L 

H 

L 

L 

X 

X 

X 

X 

L 

X 

X 

X 

H 

L 

L 

H 

L 

L 

X 

X 

X 

X 

H 

X 

X 

X 

L 

H 

L 

H 

L 

H 

X 

X 

X 

X 

X 

L 

X 

X 

H 

L 

L 

H 

L 

H 

X 

X 

X 

X 

X 

H 

X 

X 

L 

H 

L 

H 

H 

L 

X 

X 

X 

X 

X 

X 

L 

X 

H 

L 

L 

H 

H 

L 

X 

X 

X 

X 

X 

X 

H 

X 

L 

H 

L 

H 

H 

H 

X 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

H 

H' 

X 

X 

X 

X 

X 

X 

X 

H 

L 

H 


H = HIGH Voltage level 
L = LOW Voltage level 
X = Don't care 


LOGIC DIAGRAM 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^*’’ 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

•cc 

Supply current 

Vcc = Max 


48 


70 


10 

mA 


AC CHARACTERISTICS: T/v=25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

15pF 

Cl = 

15pF 

Cl = 

15pF 

UNIT 


Rl = 

40012 

Rl = 

28012 

Rl = 

2kl2 





Min 

Max 

Min 

Max 

Min 

Max 


•PLH 

Propagation delay 

Figure 2 


52 


18 


30 

ns 

<PHL 

Select to Y output 


30 


18 


26 

ns 

‘PLH 

Propagation delay 

Figure 1 


35 


15 


20 

ns 

»PHL 

Select to Y output 


33 


13.5 


20 

ns 

<PLH 

Propagation delay 

Figure 1 


52 


16.5 


30 

ns 

tPHL 

Enable to Y output 


30 


18 


20 

ns 

tPLH 

Propagation delay 

Figure 2 


24 


13 


17 

ns 

tPHL 

Enable to Y output 


30 


12 


20 

ns 

•PLH 

Propagation delay 

Figure 2 


29 


12 


24 

ns 

tPHL 

Data to Y output 


24 


12 


17 

ns 

*PLH 

Propagation delay 

Figure 1 


20 


7.0 


15 

ns 

•PHL 

Data to Y output 


14 


7.0 


15 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 



V|^ = 1.5V for 54/74 and 54S/74S: V|^ = 1.3V for 54LS/74LS. 

Figure 1 


WAVEFORM FOR NON-INVERTING OUTPUTS 

V|N 

^Vm 

l\ 

A 


h-tPHL-.-| 


VOUT 

-^Vm 


V |^4 = 1.5V for 64/74 and 54S/74S: V|y^ = 1.3V for 54LS/74LS. 


Figure 2 
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54/74152 LOGIC SYMBOL 




5 4 3 2 1 13 12 11 

I I I I I I I L 

DESCRIPTION FEATURES 


•0 '1 '2 '3 U I5 '6 I7 

The “152” is a high speed 8-Input Digital • 14 -pin Flat Pack only 

10 — 

So 

Multiplexer providing, in one package, the • use “151” for enable or non-inverting 

g_ 

Si 

ability to select one bit of data from up to output version 



eight sources. The device can be used as a 

8 

S2 

universal function generator to generate 


Y 

any logic function of four variables. 


T 


Vcc = 

Pin 14 


GND = 

^ Pin 7 


PIN CONFIGURATION 


'4 Cl 


m Vcc 

‘3 Cl 


1] '5 

•2 d 


JU '6 

•1 d 


m '7 

'0 CE 


dl So 

Y [T 


T] S1 

GND [T 


1] S2 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to +125°C 

Plastic DIP 



Ceramic DIP 



Flatpak 


S54152W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

So - S 2 

Select inputs 

liH (mA) 
liL (mA) 

40 

-1.6 



lo - I 7 

Data inputs 

l|H (/uA) 
liL (mA) 

40 
-1.6 



y 

Complimentary multiplexer output 

lOH (/uA) 
loL (mA) 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “152” is a logical implementation of a 
single pole, 8 -position switch with the 
switch position controlled by the state of 
three Select inputs, So, Si, S 2 . The logic 
function provided at the output is: 

Y = lo • §0 • Si • S2 + h • So • Si • $2 + 

I2 • So • Si • S2 + I3 • So • Si • $2 + 

I4 • So • Si • S2 + I5 • So • Si • S2 + 

le • So • Si • S2 + I7 • So • Si • S2 

The “152” provides, in one package, the 
ability to select from eight sources of data or 
control information. 


AC WAVEFORMS 



TRUTH TABLE 



L = LOW voltage level 
X = Don’t care 

LOGIC DIAGRAM 


•o h >2 '3 U '5 '6 '7 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE I”) 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

1 CO 1 1 


Max 

Min 

Max 

Min 

Max 

los 

Output short circuit current 

Vcc = Max 

Mil 


-55 





mA 

VouT = OV 

Com 

IBSII 

-55 





imQiii 

Icc 

Supply current 

Vcc = Max 


43 





mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 





Max 

Min 

Max 

Min 

Max 

tPLH Propagation delay 

tPHL Select to Y output 

Figure 1 


35 

33 





ns 

ns 

tPLH Propagation delay 

tpHL Data to Y output 

Figure 1 


20 

14 





ns 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


BignotiEs 
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54/74153 

54S/74S153 

54LS/74LS153 


LOGIC SYMBOL 


DESCRIPTION 

The “153” is a high speed Dual 4-Input 
Multiplexer with common Select inputs and 
individual Enable inputs for each section. 
The device can select two bits of data from 
four sources. The two buffered outputs 
present data in the non-inverted (true) form. 
The “153" can generate any two functions of 
three variables in addition to multiplexer 
operation. 


FEATURES 

• Non-inverting outputs 

• Separate Enable for each section 

• Common Select inputs 

• See “253” for 3-State version 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0°C to 70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; T;^ = -55°C to ^125“C 

Plastic DIP 

N74153N 

N74S153N • N74LS153N 


Ceramic DIP 

N74153F 

N74S153F • N74LS153F 

S54153F 

S54S153F • S54LS153F 

Flatpak 


S54153W 

S54S153W • S54LS153W 


1 6 5 4 3 10 11 12 13 15 



Vcc = Pin 16 
GND= Pin 8 


PIN CONFIGURATION 


Ea [T 


m Vcc 

Si [T 


H Eb 

'3a [H 


2^ So 

'2a [Ji 


iH '3b 

'la [T 


31] '2b 

'Oa Cl 


ID 'lb 

Va[y 


m 'Ob 

GND [T 


mvb 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

So, Si Common Select inputs Ii'l (mA) 

40 

-1.6 

50 

-2.0 

20 

-0.4 

— — l|H (/uA) 

Ea, Eb Enable (Active LOW) Inputs 

40 

-1.6 

50 

-2.0 

20 

-0.4 

IlH (uA) 

loa - l3a Data inputs from multiplexer “a” Iil (mA) 

40 

-1.6 

50 

-2.0 

20 

-0.4 

I|H (lcA) 

lob - l 3 b Data inputs from multiplexer “b” 

40 

-1.6 

50 

-2.0 

20 

-0.4 

Y Multiplexer outputs I^ol (mA) 

-800 

16 

-1000 

20 

-400 

4/8 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “153” is a Dual 4-input Multiplexer that 
can select two bits of data from up to four 
sources under control of the common Se¬ 
lect inputs (So, Si). The two 4-input multi¬ 
plexer circuits have individual active LOW 
Enables (Ea, Eb) which can be used to strobe 
the outputs independently. Outputs (Ya, Yb) 
are forced LOW when the corresponding 
Enables (Ea, Eb) are HIGH. 

The device is the logical implementation of 
a 2-pole, 4-position switch, where the posi¬ 
tion of the switch is determined by the logic 
levels supplied to the two Select Inputs. The 
logic equations for the outputs are shown 
below. 

Ya= Ea • (loa ‘Si • So+ lla • Si • So+ l2a • Si • So + 
l3a • Si • So) 

Yb = Eb*(lob*Si •So+llb*Si •So+l2b*Si *80 + 
l3b *81 • So) 

The “153” can be used to move data to a 
common output bus from a group of regis¬ 
ters. The state of the Select inputs would 
determine the particular register from which 
the data came. An alternative application is 
as a function generator. The device can 
generate two functions of three variables. 
This is useful for implementing highly irreg¬ 
ular random logic. 


TRUTH TABLE 


SELECT INPUTS 

INPUTS (a or b) 

OUTPUT 

So 

Si 

E 

'0 

'1 

'2 

•3 

Y 

X 

X 

H 

X 

X 

X 

X 

L 

L 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

H 

H 

L 

L 

X 

L 

X 

X 

L 

H 

L 

L 

X 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

H 

H 

H 

L 

X 

X 

X 

L 

L 

H 

H 

L 

X 

X 

X 

H 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

LOGIC DIAGRAM 


Ea 'Oa ha ha ha Si Sq hb hb hb hb^b 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max 

Mil 


52 


70 


10 

mA 

Com 


60 


70 


10 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS Ta = 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

30pF 

Cl = 

15pF 

Cl = 

15pF 

UNIT 



Rl = 

4000 

Rl = 

2800 

rl = 

2kO 




Min 

Max 

Min 

Max 

Min 

Max 


tpLH 

Propagation delay 

Figure 2 


34 


18 


29 

ns 

tpHL 

Select to output 


34 


18 


38 

ns 

tpLH 

Propagation delay 

Figure 1 


30 


15 


24 

ns 

tPHL 

Enable to output 


23 


13.5 


^2 

ns 

tPLH 

Propagation delay 

Figure 2 


18 


9.0 


15 

ns 

tPHL 

Data to output 


23 


9.0 


26 

ns 


AC WAVEFORMS 




















54/74154 

54LS/74LS154 


DESCRIPTION 

The “164” is a 4-line to 16-line 
Decoder/Demultiplexer with a 2-input en¬ 
able gate. It is designed to accept 4-bits of 
binary data and provide 1-of-16 mutually ex¬ 
clusive active LOW outputs. The enable can 
be used as a data input to demultiplex up to 
16-bits of serial data. 


FEATURES 

• 16-line demultiplexing capability 

• Mutually exclusive outputs 

• 2-input enable gate for strobing or 
expansion 


LOGIC SYMBOL 



Vcc = Pin 24 
GND = Pin 12 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 
Ta=0°C to -f-70°c 

MILITARY RANGES 

Vcc=5V± 10%; Ta-55X to -l-125“C 

Plastic DIP 

N74154N • N74LS164N 


Ceramic DIP 

N74164F • N74LS164F 

S54154F • S64LS164F 

Flatpak 


S54164W • S64LS154W 


PIN CONFIGURATION 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Aq “ A 3 

Address inputs 

< < 

40 

- 1.6 


20 

-0.36 

ml 

mi 

Enable (active LOW) inputs 

l|H (mA) 
l|L (mA) 

40 

- 1.6 


20 

-0.36 

0-16 

Active LOW outputs 

lOH UA) 

IqL (fTiA) 

-800 

16 


-400 

4 /8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial tem¬ 
perature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “164” decoder accepts four active 
HIGH binary address inputs and provides 16 
mutually exclusive active LOW outputs. The 
2 -input enable gate can be used to strobe 
the decoder to eliminate the normal decod¬ 
ing “glitches” on the outputs, or it can be 
used for expansion of the decoder. The en¬ 
able gate has two AND’ed Inputs which must 
be LOW to enable the outputs. 

The “154” can be used as a 1-of-16 
demultiplexer by using one of the enable in¬ 
puts as the multiplexed data input. When the 
other enable is LOW, the addressed output 
will follow the state of the applied data. 


TRUTH TABLE 


INPUTS 

OUTPUTS 

mi 

o 

El 

A 3 A 2 A-i Aq 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

L 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L 

H 

H 

H 
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H 
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H 
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H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 
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H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


LOGIC DIAGRAM 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 






54/74 

54S/74S 

54LS/74LS 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 


Qiior>l\/ 


Mil 


49 




14 

•cc 

OUppiy OUiiolll 

VCC iVIdX 

Com 


56 




14 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for test circuits and conditions) 



AC WAVEFORMS 



lOTE 

i. For family do characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54LS/74LS specification. 












54/74155 

54LS/74LS155 


LOGIC SYMBOL 


DESCRIPTION 

The “155” is a high speed Dual 1-of-4 
Decoder/Demultiplexer. The device fea¬ 
tures common binary-address inputs and 
separate gated Enable inputs. Decoder “a" 
has an Enable gate with one active HIGH 
and one active LOW input. Decoder “b” has 
two active LOW Enable inputs. If the Enable 
functions are satisfied, one output of each 
decoder will be LOW as selected by the 
address inputs. 


FEATURES 

• Common address inputs 

• True or complement data demultiplexing 

• Dual 1-oM or 1-of-8 decoding 

• Function generator applications 

• (See “156” for details.) 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T* = 0°C lo *70”C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to +125“C 

Plastic DIP 

N74155N • N74LS155N 


Ceramic DIP 

N74155F • N74LS155F 

S54155F • S54LS155F 

Flatpak 


S54155W • S54LS155W 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 



liH (mA) 

40 


20 

Ao,Ai 

Address inputs 

liL (mA) 

-1.6 


-0.4 


Enable (Active LOW) inputs 

liH (mA) 

40 


20 

Ea,Eb 

liL (mA) 

-1.6 



Ea 

Enable (Active HIGH) input 

< < 
3- E 

40 

-1.6 





lOH (juA) 

-800 


-400 

0-3 

Active LOW outputs 

loL (mA) 

16 


4/8 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 



Min 

Max 

Icc Supply current 

Vcc = Max 

Mil 


35 




10 

mA 

Com 


40 




10 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


238 







































FUNCTIONAL DESCRIPTION 

The “155” is a Dual 1 -of-4 Decoder/Demulti¬ 
plexer with common Address inputs and 
separate gated Enable inputs. Each decoder 
section, when enabled, will accept the bi¬ 
nary weighted Address input (Ao,Ai) and 
provide fqui^mutually exclusive active LOW 
outputs (0-3). When the Enable require¬ 
ments of each decoder are not met, all 
outputs of that decoder are HIGH. 

Both decoder sections have a 2-input en¬ 
able gate. For Decoder “a” the enable gate 
requires one active HJIGH input and one 
active LOW input (Ea • Ea). Decoder “a” can 
accept either true or complemented datajn 
demultiplexing applications, by using the Ea 
or Ea inputs respectively. The Decoder “b” 
^able gate requires two active LOW Inputs 
(Eb • Eb). The device can be used asa l-oy 
Decoder/Demultiplexer by tying Ea to Eb 
and relabeling the common connection as 
address (A 2 ): forming the common enable 
by connecting the remaining Eb and Ea. 


TRUTH TABLE 


ADDRESS 

ENABLE “a” 

OUTPUT “a” 

ENABLE “b” 


OUTPUT 

“b” 


Ao 

Al 

Ea 

Ea 

0 

1 

2 

3 

Eb 

Eb 

0 

T 

2 

3 

X 

X 

L 

X 

H 

H 

H 

H 

H 

X 

H 

H 

H 

H 

X 

X 

X 

H 

H 

H 

H 

H 

X 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care. 


LOGIC DIAGRAM 
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AC CHARACTERISTICS Ta = 25°C (See Section 4 for Test Circuits and Conditions) 












































LOGIC SYMBOL 


54/74156 

54LS/74LS156 

DESCRIPTION 

The “156” is a high speed Dual 1-of-4 De¬ 
coder/Demultiplexer with open collector 
outputs featuring common binary-address 
inputs and separate gated Enable inputs. 

Decoder “a” has an Enable gate with one 
active HIGH and one active LOW input. De¬ 
coder “b” has two active LOW Enable In¬ 
puts. If the Enable functions are satisfied, 
one output of each decoder will be LOW as 
selected by the address inputs. Wired-OR 
(Dot-AND) decoding and function generator 
applications are available through the open 
collector outputs of the “156.” 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to +70X 

MILITARY RANGES 

Vcq= 5V± 10%; Tyy=-55°C to -l-125°C 

Plastic DIP 

N74156N • N74LS156N 


Ceramic DIP 

N74156F • N74LS156F 

S64156F • S54LS156F 

Flatpak 


S54166W • S54LS166W 


FEATURES 

• Common address inputs 

• True or complement data 
demultiplexing 

• Dual 1-of-4 or 1<of*8 decoding 

• Function generator applications 

• Outputs can be tied together 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Aq.Ai 

Address inputs 

< < 

40 

-1.6 


20 

-0.4 

Ea.Eb 

Enable (active LOW) inputs 

l|H (aA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

Ea 

Enable (active HIGH) inputs 

> > 

40 

-1.6 


20 

-0.4 

0-3 

Active LOW open collector outputs 

II 

+250 

16 


+ 100 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “156” is a Dual 1-of-4 Decoder/ 
Demultiplexer with common Address inputs 
and gated Enable Inputs. Each decoder sec¬ 
tion, when enabled, will accept the binary 
weighted Address Inputs (Aq.A-)) and pro¬ 
vide four mutually exclusive active LOW out¬ 
puts (0-3). When the Enable requirements of 
each decoder are not met, ail outputs of that 
decoder are HIGH. 

Both decoder sections have a 2-input en¬ 
able gate. For Decoder “a” the enable gate 
requires o|i^ active HIGH input and one ac¬ 
tive LOW input (Eg Ea). Decoder “a” can 
accept either true or complemented data in 
demultiplexing applications, by using the E^ 
or Eg inputs respectively. The Decoder “b” 
^abje gate requires two active LOW Inputs 
(Eb*Eb). The device can be used as a 1-of-8 
Decoder/Demultiplexer by tying Ea to Eb 
and relabeling the common connection ad¬ 
dress as (A 2 ): forming the common enable 
by connecting the remaining Eb and Ea- 

The “156” can be used to generate ail 4 
minterms of 2 variables. The 4 minterms are 
useful to replace multiple gate functions in 
some applications. A further advantage of 
the “156” is being able to AND the minterm 
functions by tying outputs together. Any 
number of t^j'ms can be wired-AND as shown 
in the formula below. 

f = (E + Ao + Ai).(E -f- Ao + Ai).(E + Aq + A^)- 
(E-H Ao +Ai) 

where E = Eg + Ea; E = E^ -I- Eb 


TRUTH TABLE 


ADDRESS 

ENABLE “a” 

OUTPUT “a” 

ENABLE “b’’ 


OUTPUT 

“b” 


Aq 

A1 

Ea 

Ea 

0 

1 

2 

3 

Eb 

Eb 

0 

T 

2 

3 

X 

X 

L 

X 

H 

H 

H 

H 

H 

X 

H 

H 

H 

H 

X 

X 

X 

H 

H 

H 

H 

H 

X 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care. 


LOGIC DIAGRAM 

Ea Ea Aq A, Efc, 



Vcc = Pin 16 
GND = Pin 8 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^**) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc == Max 

Mil 


36 




10 

mA 

Com 


40 




10 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
rl = 

15pF 

400(2 


II II 

15pF 

2kQ 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


*PLH 

Propagation delay 

Figure 1 


34 




46 

ns 

•PHL 

Address to output 


34 




51 

ns 

•PLH 

*PHL 

Propagation delay 

Ea or Eb to output 

Figure 2 


23 

30 




40 

51 

ns 

ns 

‘PLH 

Propagation delay 

Figure 1 


27 




48 

ns 

*PHL 

Eg^ to output 


33 




48 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 64LS/74LS specifications. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

V|N -X-Vm -n 

|\ / 

^Vm 


"*-tPLH-*| 

VOUT ^ij^VM 


V|^ = 1.5V for 54/74 and 54S/74S; = 

1.3V for 54LS/74LS 

Figure 1 



WAVEFORM FOR NON-INVERTING OUTPUTS 



Vm = 1.5V lor 64/74 and 54S/74S; V^ = 1.3V for 54LS/74LS 

Figure 2 
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54/74157 

54S/74S157 

54LS/74LS157 


DESCRIPTION 

The “157” is a high speed Quad 2-Input 
Multiplexer that can select 4-bits of data 
from two sources using the common Select 
and Enable Inputs. The “157” presents true 
(non-inverted) data and can be used to 
generate any four of the 16 different func¬ 
tions of two variables. 


FEATURES 

• Multifunction capability 

• Non-inverting data path 

• Direct replacement for 9322 and 93L22 

• See “257” for 3-State version 


LOGIC SYMBOL 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ty^ = 0°C to 70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55°C to +125°C 

Plastic DIP 

N74157N 

N74S157N • N74LS157N 


Ceramic DIP 

N74157F 

N74S157F • N74LS157F 

S54157F 

S54S157F • S54LS157F 

Flatpak 


S54157W 

S54S157W • S54LS157W 


PIN CONFIGURATION 


s[T 


H] Vcc 

'Oa [X 


Isl I 

'1a Cl 


H] 'Oc 

v,[4; 


m 'ic 

lOb CE 


m Yc 

'lb CE 


IE 'od 

Yb CE 


IE 'ld 

GND Cl 


U Vd 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

s 

Select input 

l|H (juA) 
liL (mA) 

40 

-1.6 

100 

-4.0 

40 

-0.8 

E 

Enable (Active LOW) input 

liH (mA) 
liL (mA) 

40 

-1.6 

100 

-4.0 

40 

-0.8 

loa - lod 

Data inputs from Source 0 

liH (mA) 
liL (mA) 

40 

-1.6 

50 

-2.0 

20 

-0.4 

ha - lld 

Data inputs from Source 1 

liH (mA) 

IIL (mA) 

40 

-1.6 

50 

-2.0 

20 

-0.4 

Ya-Yd 

Multiplexer outputs 

Pf 

II 

-800 

16 

-1000 

20 

-400 

4/8 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Icc Supply current 

Vcc = Max 


48 


78 


16 

mA 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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FUNCTIONAL DESCRIPTION 

The “157” is a Quad 2-Input Multiplexer 
which selects four bits of data from two 
sources under the control of a comjjion 
Select input (S). The Enable input (E) is 
active LOW. When E is HIGH, all of the 
outputs (Y) are forced LOW regardless of all 
other input conditions. 

Moving data from two groups of registers to 
four common output busses is a common 
use of the “157.” The state of the Select 
input determines the particular register 
from which the data comes. It can also be 
used as a function generator. The device is 
useful for implementing highly irregular 
logic by generating any four of the 16 differ¬ 
ent functions of two variables with one 
variable common. 

The device is the logic implementation of a 
4-pole, 2-position switch where the position 
of the switch is determined by the logic 
levels supplied to the Select input. Logic 
equations for the outputs are shown below: 


Ya = E • (ha • S + loa • S) 
Yb = E*(lib*S + lob*S) 
Yc = E • (lic*S + loc*S) 
Yd = E • (lid • S + lod • S) 


TRUTH TABLE 


ENABLE 

SELECT 

INPUT 

DATA 

INPUTS 

OUTPUT 

E 

S 

'o 


Y 

H 

X 

X 

X 

L 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


LOGIC DIAGRAM 



AC CHARACTERISTICS = 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pf 

4000 

Cl = 

Rl = 

15pF 

2800 

Cl = 
Rl = 

15pF 

2kO 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 2 


14 


7.5 


14 

ns 

tPHL 

Date to output 


14 


6.5 


14 

ns 

tPLH 

Propagation delay 

Figure 1 


20 


12.5 


20 

ns 

tPHL 

Enable to output 


21 


12 


21 

ns 

tPLH 

Propagation delay 

Figure 2 


23 


15 


23 

ns 

tPHL 

Select to output 


27 


15 


27 

ns 


AC WAVEFORMS 
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54/74158 

54S/74S158 

54LS/74LS158 


LOGIC SYMBOL 


DESCRIPTION 

The “158” is a high speed Quad 2-Input 
Multiplexer that selects 4-bits of data from 
two sources using the common Select and 
Enable inputs. The “158” presents inverted 
data. It can be used to generate any four of 
the 16 different functions of two variables. 


FEATURES 

• Multifunction capability 

• inverting data path 

• See “258” for 3-State version 

• See “157” for non-inverting version 


15 2 3 5 6 14 13 11 10 



GND= Pin 8 


PIN CONFIGURATION 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0°C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; T^ = -55°C to ^125°C 

Plastic DIP 

N74158N 

N74S158N • N74LS158N 


Ceramic DIP 

N74158F 

N74S158F • N74LS158F 

S54158F 

S54S158F • S54LS158F 

Flatpak 


S54158W 

S54S158W • S54LS158W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

S Select input 

40 

-1.6 

100 

-4.0 

40 

-0.8 

E Enable (Active LOW) input i*iL^(mA) 

40 

-1.6 

100 

-4.0 

40 

-0.8 

IlH (uA) 

loa - lod Data inputs from Source 0 , / At 

liL (mA) 

.40 

-1.6 

50 

-2.0 

20 

-0.4 

ha -hd Data inputs from Source 1 i*i'[^(mA) 

40 

-1.6 

50 

-2.0 

20 

-0.4 

Ya - Yd Multiplexer outputs i*or(mA) 

1 

-800 

16 

-1000 

20 

-400 

4/8 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max 


48 


61 


8.0 

mA 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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FUNCTIONAL DESCRIPTION 

The “158” is a Quad 2-Input Multiplexer 
which selects four bits of data from two 
sources under the control of a common 
Select input (S), presenting the data in in¬ 
verted form a^the four outputs (Y). The 
Enable input (E) is active LOW. When E is 
HIGH, all of the outputs (Y) are forced HIGH 
regardless of all other input conditions. 

Moving data from two groups of registers to 
four common output busses is a common 
use of the “158.” The state of the Select 
input determines the particular register 
from which the data comes. It can also be 
used as a function generator. The device is 
useful for implementing gating functions by 
generating any four functions of two vari¬ 
ables with one variable common. 

The device is the logic implementation of a 
4-pole, 2-position switch where the position 
of the switch is determined by the logic 
levels supplied to the Select Input. Logic 
equations are shown below: 

Ya = E • (ha • S + loa • S) 

Yb=E*(lib*S + lob*S) 

Yc = E • (he • S + loc • S) 

Yd = E • (hd • S + lod • S) 


TRUTH TABLE 


ENABLE 

SELECT 

INPUT 

DATA 

INPUTS 

OUTPUTS 

E 

S 

•o 


Y 

H 

X 

X 

X 

H 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


LOGIC DIAGRAM 


Vec = Pin 16 
GND = Pin 8 






AC CHARACTERISTICS Ty^ = 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

15pF 

Cl = 

15pF 

Cl = 

15pF 

UNIT 


Rl = 

4000 

Rl = 

2800 

rl = 

2kO 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 


14 


6.0 


12 

ns 

tpHL 

Data to output 


14 


6.0 


12 

ns 

tPLH 

Propagation delay 

Figure 2 


20 


11.5 


17 

ns 

tPHL 

Enable to output 


21 


12 


18 

ns 

tPLH 

Propagation delay 

Figure 1 


23 


12 


20 

ns 

tPHL 

Select to output 


27 


12 


24 

ns 


WAVEFORMS 
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54/74159 


DESCRIPTION 

The “159" is a 4-rme to 16-line 
Decoder/Demultiplexer with open collector 
outputs and with a 2-input enable gate. It is 
designed to accept 4-bits of binary data and 
provide 1-of-16 mutually exclusive active 
LOW outputs. The enable can be used as a 
data input to demultiplex up to 16-bits of 
serial data. The outputs can be wired to¬ 
gether to simplify function generation and 
provide output bussing. 


FEATURES 

• 16-line demultiplexing capability 

• Mutually exclusive open collector 
outputs 

• 2-input enable gate for strobing or 
expansion 


LOGIC SYMBOL 



Vcc = Pin 24 
GND = Pin 12 


0 Cl 


2 ^ Vqc 

T [T 


23 ] Aq 

5 [T 


22 ] Ai 

3 [ 4 ] 


U] A 2 

4 d 


33 A 3 

s [I 


33 El 

5 d 


33 Eo 

7 [T 


33 15 

8 [T 


33 14 

9 [ll 


33 13 

io 131 


33 12 

GND IJL 


33 ii 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0“C to -l-TOX 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to +125“C 

Plastic DIP 

N74159N 


Ceramic DIP 

N74169F 

S54159F 

Flatpak 

- 

S64159W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^^ 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

A0-A3 Address inputs i'i'l/itiA) 

40 

-1.6 



EqE-i Enable (active LOW) inputs hH^^A) 

•^mA) 

40 

-1.6 



O-T5 Active LOW open collector outputs iQiJmA) 

+50 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTrONAL DESCRIPTION 

The “159” decoder accepts four active 
HIGH binary address inputs and provides 16 
mutually exclusive active LOW outputs. The 
2 -input enable gate can be used to strobe 
the decoder to eliminate the normal decod¬ 
ing “glitches” on the outputs, or it can be 
used for expansion of the decoder. The en¬ 
able gate has two AND’ed inputs which must 
be LOW to enable the outputs. 

The “159" can be used as a 1-of-16 
demultiplexer by using one of the enable In¬ 
puts as the multiplexed data input. When the 
other enable is LOW, the addressed output 
will follow the state of the applied data. 

The open collector outputs can be wired to¬ 
gether to provide a means of generating any 
combination of the 16 minterms of four 
variables applied to the A 0 -A 3 inputs. 


TRUTH TABLE 


INPUTS 

OUTPUTS 

mi 

0 

El 

A 3 A 2 Ai 

0 

< 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

L 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

h 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L I 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L ' 

_1 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


LOGIC DIAGRAM 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 


56 





mA 


AC CHARACTERISTICS: T/v=25°C (See Section 4 for test circuits and conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

Rl = 

15pF 

400fi 



UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 


36 





ns 

tPHL 

Address to output 


36 





ns 

tPLH 

Propagation delay 

Figure 2 


25 





ns 

tPHL 

Enable to output 


36 





ns 


AC WAVEFORMS 



1.5Vfor54/74and54S/74S; 1.3V for 54LS/74LS. 

Figure 1 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/ 74H. and see 
inside back cover for 54LS/74LS specification. 
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54/74160 

54LS/74LS160A 


LOGIC SYMBOL 


DESCRIPTION 

The “160” is a high-speed BCD decade 
counter. The counters are positive edge- 
triggered, synchronously presettable and 
are easily cascaded to n-bit synchronous 
applications without additional gating. A 
Terminal Count output is provided which de¬ 
tects a count of HLLH. The Master Reset 
asynchronously clears all flip-flops. 


FEATURES 

• Synchronous Counting and Loading 

• Two count enabie inputs for n-bit 
cascading 

• Positive edge-triggered clock 

• Hysteresis on clock Input (LS160 
only) 

• All inputs have fan-in of one (LS160 
only) 


9 3 4 5 6 



Vqq — Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to -I-70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to -l-125°C 

Plastic DIP 

N74160N 

• N74LS160AN 


Ceramic DIP 

N74160F 

• N74LS160AF 

S54160F • 

S64LS160AF 

Flatpak 


S54160W • 

S64LS160AW 


MR [T 


Te] vcc 

CP [T 


Tsl TC 

"^0 IX 


X] Qo 

D1 \T 


X Q1 

D2 [X 


iU 02 

D3 \T 


X 

CEP (X 


X 

GND [T 


T] PE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

> > 

80 

-3.2 


20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

PE 

Parallel Enable (active LOW) input 

l|H (M) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

CEP 

Count Enable Parallel input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

CET 

Count Enable Trickle input 

< < 

80 

-3.2 

! 

20 

-0.4 

MB 

Master Reset (active LOW) input 

l|H (aA) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

Q0-Q3 

Counter outputs 

II 

-800 

16 


-400 

4/ 8 (a) 

TC 

Terminal Count output 

lOH (a^A) 

IqL (niA) 

-800 

16 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “160” is a synchronous presettable 
BCD decade counter featuring an internal 
carry look-ahead for applications in high¬ 
speed counting designs. Synchronous oper¬ 
ation is provided by having all flip-flops 
clocked simultaneously so that the outputs 
change coincident with each other when so 
instructed by the count-enable inputs and 
internal gating. This mode of operation elimi¬ 
nates the output counting spikes which are 
normally associated with asynchronous (rip¬ 
ple clock) counters. A buffered clock input 
triggers the four flip-flops on the positive- 
going edge of the clock. The clock input on 
the LS160 features about 400mV of hystere¬ 
sis to reduce false triggering caused by 
noise on the clock line or by slowly rising 
clock edges. 

The counter Is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the Dp inputs 
to be loaded Into the counter on the next 
LOW-to-HIGH transition of the clock. The 
reset (clear) function for the “160” is asyn- 
chronous. A LOW level on the Master Reset 
(MR) input sets all four of the flip-flop out- 
puts LOW, regardless of the levels of the 
CP, PE, GET, and CEP inputs. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In¬ 
strumental In accomplishing this function are 
two Count Enable inputs (GET • CEP) and a 
Terminal Count (TC) output. Both count en¬ 
able Inputs must be HIGH to count. The GET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
HIGH output pulse with a duration approxi¬ 
mately equal to the HIGH level portion of the 
Qq output. This HIGH level TC pulse is used 
to enable successive cascaded stages. 
See Figure A for the fast synchronous 
multistage counting connections. 


All “changes” of the Q outputs (except due 
to the asynchronous Master Reset) occur as 
a result of, and synchronous with, the LOW- 
to-HIGH transition of the Clock input (CP). 
As long as the setup time requirements are 
met, there are no special timing or activity 
constraints on any of the mode control or 
data inputs. However, for conventional oper¬ 
ation of the 54/74160 the following transi¬ 
tions should be avoided; 

1. HIGH-to-LOW transition on the CEP or 
GET input if clock Is LOW. 

2 . LOW-to-HIGH transitions on the Parallel 
Enable input when CP Is LOW, if the 
count enables are HIGH at or before the 
transition. 

For some applications, the designer may 
want to change those Inputs while the clock 
is LOW. In this case, the 54/74160 will be¬ 
have in a predictable manner. For example: 

If PE goes HIGH while the clock is LOW, and 
Count Enable is not active during the re¬ 


maining clock LOW period (I.e. CEP or GET 
are LOW), the subsequent LOW-to-HIGH 
clock transition will change Qq - Q 3 to the 
Dq - D 3 data that existed at the setup time 
before the rising edge of PE. 

If PE goes HIGH while the clock is LOW, and 
Count Enable is active (CEP and GET are 
HIGH) during some portion of the remaining 
clock LOW period, the 54/74160 will per¬ 
form a mixture of counting and loading. On 
the LOW-to-HIGH clock transition, outputs 
Qq - Q 3 will change as the count sequence 
or the loading requires. Only the outputs that 
would not change In the count sequence and 
are also reloaded with their present value 
stay constant. 

If Count Enable is active (i.e. CEP and GET 
are HIGH) during some portion of the clock 
LOW period, and PE is HIGH (inactive) dur¬ 
ing the entire clock LOW period, the subse¬ 
quent LOW-to-HIGH clock transition will 
change Qq - Q 3 to the next count value. 


MODE SELECT - FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

MR 

CP 

CEP 

CET 

PE 

Dn 

On 

TC 

Reset (Clear) 

L 

X 

X 

X 

X 

X 

L 

L 

Parallel Load 

H 

t 

X 

X 

1 

1 

L 

L 


H 

t 

X 

X 

1 

h 

H 

(b) 

Count 

H 

t 

h 

h 

h(d) 

X 

count 

(b) 

Hold (do nothing) 

H 

X 

Kc) 

X 

h(d) 

X 

Qn 

(b) 


H 

X 


Kc) 

h(d) 

X 

Qn 

L 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to- 
HIGH clock transition, 
f = LOW-to-HIGH clock transition. 

NOTES 

(b) The TC output is HIGH when GET is HIGH and the counter is at Terminal Count (HLLH 
for “160”). 

(c) The HIGH-to-LOW transition of CEP or CET on the 54/74160 should only occur while 
CP is HIGH for conventional operation. 

(d) The LOW-to-HIGH transition of PE on the 54/74160 should only occur while CP is HIGH 
for conventional operation. 


SYNCHRONOUS MULTISTAGE COUNTING SCHEME 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<®> 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

■CCH 

Supply current 

Vcc = Max 

Mil 


85 




31 

mA 

All outputs=HIGH 

Com 


94 




31 

mA 

'CCL 

Supply current 

Vqc = Max 

Mil 


91 




32 

mA 

All outputs=LOW 

Com 


101 




32 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl=15pF 

RL=400fi 


Cl=15pF 

R]_=2KQ 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 

25 




25 


MHz 

tPLH Propagation delay 

*PHL Clock to Terminal Count 

Figure 1 


35 

35 




20 

27 

ns 

ns 

*PLH Propagation delay 

*PHL Clock to Q outputs 

Figure 1. PE = HIGH 


20 

23 




21 

27 

ns 

ns 

tPLH Propagation delay 

*PHL Clock to Q outputs 

Figure 1, PE = LOW 


25 

29 




21 

27 

ns 

ns 

tpLH Propagation delay 

tPHL CET input to TC output 

Figure 2 


16 

16 




16 

25 

ns 

ns 

tPHL Propagation delay MR to Q outputs 

Figure 3 


38 




28 

ns 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

— 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(L) 

Clock pulse width (LOW) 

Figure 1 

25 




25 


ns 

tw 

Master Reset pulse width 

Figure 3 

20 




15 


ns 

*s 

Setup time Data to Clock 

Figure 5 

20 





■ 

ns 

th 

Hold time Data to Clock 

Figure 5 

0 


n 



■ 

ns 

^s 

Setup time CEP or CET to Clock 

Figure 4 

20 




20 


ns 

th 

Hold time CEP or CET to Clock 

Figure 4 

0 




0 


ns 

^s 

Setup time PE to Clock 

Figure 5 

25 




17 


ns 

th 

Hold time PE to Clock 

Figure 5 

0 




0 


ns 

*rec 

Recovery time MR to CP 

Figure 3 

25 




15 


ns 


NOTE 

e. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 



-1' 'MAX- 


CP 

/ 

^ Vm 


\ 

*PLH - 


—tw—► 

■*-* 4 —tpHL 

Q 




tPLH — j 



.It 

* * IPHL 



TC 


Vm 


1.5V for 54/74 and 54S/74S: Vf^ = 1.3V for 54LS/74LS 

Figure 1 


PROPAGATION DELAYS CET INPUT TO TC OUTPUT 



= 1.5V for 54/74 and 54S/74S; Vf^ = 1.3V for 54LS/74LS. 

Figure 2 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 





P ‘PHL 

“ _ / 

Vm = 1.5V for 54/74 & 54S/74S; V^ = 1.3V for 54LS/74LS 

Figure 3 


CEP AND CET SETUP 
AND HOLD TIMES 


CEP AND CET(c) 
54/74 only 


CEP and CET > 
54LS/74LS only i 


y////7 



^ _z 



^th = 0 

. H 

-ts(L) = tyvCP 
— th = 0 


4vm ^ 


WWA 


■^th = 0 


-^th = 0 

r— 


= 1.5V for 54/74 and 54S/74S: V^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 


Figure 4 
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54/74161 

54LS/74LS161A 


LOGIC SYMBOL 


DESCRIPTION 

The “161” is a high-speed 4-bit binary 
counter. The counters are positive edge- 
triggered, synchronously presettable and 
are easily cascaded to n-bit synchronous 
applications without additional gating. A 
Terminal Count output is provided which de¬ 
tects a count of HHHH. The Master Reset 
asynchronously clears all flip-flops. 


FEATURES 

• Synchronous Counting and Loading 

• Two count enable inputs for n-bit 
cascading 

• Positive edge-triggered clock 

• Hysteresis on clock input (LS161 only) 

• All inputs have fan-in of one (LS161 
only) 


9 3 4 5 6 



Vqq = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


MR Cl 


m VCC 

CP [T 


Isl TC 

Do \T 



Di [T 


m Q1 

D2 [H 


jE 02 

D3 [F 


TTl 03 

CEP [T 


Tol CET 

GND [T 


~9~] PE 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc= 5V±5%; Tyy=OX to +70X 

MILITARY RANGES 

Vcc=5''± 10%; Ta=- 55°C to +125°C 

Plastic DIP 

N74161N • N74LS161AN 



Ceramic DIP 

N74161F • N74LS161AF 

S54161F • 

S64LS161AF 

Flatpak 


S64161W • 

S64LS161AW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^^ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

< < 

80 

-3.2 


20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

< < 

40 

- 1.6 


20 

-0.4 

PE 

Parallel Enable (active LOW) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

CEP 

Count Enable Parallel input 

l|H (M) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

CET 

Count Enable Trickle input 

l|H (aA) 
l|L (mA) 

80 

-3.2 


20 

-0.4 

MR 

Master Reset (active LOW) input 

< < 

40 

- 1.6 


20 

-0.4 

Qq’Qs 

Counter outputs 

il 

-800 

16 


-400 

4/ 8 (a) 

TC 

Terminal Count output 

•oh (mA) 

lOL (niA) 

-800 

16 


-400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “161” is a synchronous presettable 4- 
bit binary counter featuring an internal carry 
look-ahead for applications in high-speed 
counting designs. Synchronous operation is 
provided by having all flip-flops clocked si¬ 
multaneously so that the outputs change co¬ 
incident with each other when so instructed 
by the count-enable inputs and internal gat¬ 
ing. This mode of operation eliminates the 
output counting spikes which are normally 
associated with asynchronous (ripple 
clock) counters. A buffered clock input trig¬ 
gers the four flip-flops on the positive-going 
edge of the clock. The clock input on the 
LS161 features about 400mV of hysteresis 
to reduce false triggering caused by noise 
on the clock line or by slowly rising clock 
edges. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the Op inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The 
reset (clear) function for the “161” is asyn- 
chronous. A LOW level on the Master Reset 
(MR) Input sets all four of the flip-flop out- 
puts LOW, regardless of the levels of the 
CP, GET, and CEP inputs. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In¬ 
strumental in accomplishing this function are 
two Count Enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en¬ 
able inputs must be HIGH to count. The CET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
HIGH output pulse with a duration approxi¬ 
mately equal to the HIGH level portion of the 
Qq output. This HIGH level TC pulse is used 
to enable successive cascaded stages. 
See Figure A for the fast synchronous 
multistage counting connections. 


All “changes” of the Q outputs (except due 
to the asynchronous Master Reset) occur as 
a result of, and synchronous with, the LOW- 
to-HIGH transition of the Clock input (CP). 
As long as the setup time requirements are 
met, there are no special timing or activity 
constraints on any of the mode control or 
data inputs. However, for conventional oper¬ 
ation of the 54/74161 the following transi¬ 
tions should be avoided; 

1 . HIGH-to-LOW transition on the CEP or 
CET input if clock is LOW. 

2 . LOW-to-HIGH transitions on the Parallel 
Enable input when CP is LOW, if the 
count enables are HIGH at or before the 
transition. 

For some applications, the designer may 
want to change those inputs while the clock 
is LOW. in this case, the 64/74161 will be¬ 
have in a predictable manner. For example: 

If PE goes HIGH while the clock is LOW, and 
Count Enable Is not active during the re¬ 


maining clock LOW period (i.e. CEP or CET 
are LOW), the subsequent LOW-to-HIGH 
clock transition will change Qq - Q 3 to the 
Dq - D 3 data that existed at the setup time 
before the rising edge of PE. 

If PE goes HIGH while the clock is LOW, and 
Count Enable is active (CEP and CET are 
HIGH) during some portion of the remaining 
clock LOW period, the 54/74161 will per¬ 
form a mixture of counting and loading. On 
the LOW-to-HIGH clock transition, outputs 
Qq - Q 3 will change as the count sequence 
or the loading requires. Only the outputs that 
would not change in the count sequence and 
are also reloaded with their present value 
stay constant. 

If Count Enable is active (i.e. CEP and CET 
are HIGH) during some portion of the clock 
LOW period, and PE is HIGH (Inactive) dur¬ 
ing the entire clock LOW period, the subse¬ 
quent LOW-to-HIGH clock transition will 
change Qq - Q 3 to the next count value. 


MODE SELECT - FUNCTION TABLE 


OPERATING 

INPUTS 1 

OUTPUTS 

MODE 

MR 

CP 

CEP 

CET 

PE 

Dn 

Qn 

TC 

Reset (Clear) 

L 

X 

X 

X 

X 

X 

L 

L 

Parallel Load 

H 

t 

X 

X 

1 

1 

L 

L 


H 

t 

X 

X 

1 

h 

H 

(b) 

Count 

H 

t 

h 

h 

h(d) 

X 

count 

(b) 

Hold (do nothing) 

H 

X 

Kc) 

X 

h(d) 

X 

Pn 

(b) 


H 

X 

X 

Kc) 

h(d) 

X 

Pn 

L 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to- 
HIGH clock transition, 
f = LOW-to-HIGH clock transition. 

NOTES 

(b) The TC output is HIGH when CET is HIGH and the counter is at Terminal Count (HHHH 
for “161”). 

(c) The HIGH-to-LOW transition of CEP or CET on the 54/74161 should only occur while 
CP is HIGH for conventional operation. 

(d) The LOW-to-HIGH transition of PE on the 54/74161 should only occur while CP is HIGH 
for conventional operation. 
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LOGIC DIAGRAM 54/74161 



LOGIC DIAGRAM 54LS/74LS161A 






































DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

_ 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

•CCH 

Supply current 

Vcc ~ Max 

Mil 


85 




31 

mA 

All outputs=HIGH 

Com 


94 




31 

mA 

ICCL 

Supply current 

Vcc = Max 

Mil 


91 




32 

mA 

All outputs=LOW 

COm 


101 




32 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl=15pF 

RL=400fi 


Cl=15pF 

RL=2Kfl 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 

25 




35 


MHz 

^PLH Propagation delay 

tPHL Clock to Terminal Count 

Figure 1 


35 

35 




20 

27 

ns 

ns 

tPLH Propagation delay 

tPHL Clock to Q outputs 

Figure 1,^ = HIGH 


20 

23 




21 

27 

ns 

ns 

tPLH Propagation delay 

tPHL Clock to Q outputs 

Figure 1, ^ = LOW 


25 

29 




21 

27 

ns 

ns 

tPLH Propagation delay 

^PHL input to TC output 

Figure 2 


16 

16 




16 

25 

ns 

ns 

tPHL Propagation delay to Q outputs 

Figure 3 


38 




28 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(L) 

Clock pulse width (LOW) 

Figure 1 

25 




16 


ns 

tw 

Master Reset pulse width 

Figure 3 

20 




15 


ns 

ts 

Setup time Data to Clock 

Figure 5 

20 




12 


ns 

th 

Hold time Data to Clock 

Figure 5 

0 




3.0 


ns 

*s 

Setup time CEP or CET to Clock 

Figure 4 

20 




17 


ns 

th 

Hold time CEP or CET to Clock 

Figure 4 

0 




0 


ns 

ts 

Setup time PE to Clock 

Figure 5 

25 




17 


ns 

th 

Hold time PE to Clock 

Figure 5 

0 




0 


ns 

tree 

Recovery time MR to CP 

Figure 3 

25 




15 


ns 


NOTE 

e. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 



= 1.5V for 54/74 & 54S/74S: = 1.3V for 54LS/74LS 

Figure 1 


PROPAGATION DELAYS CET INPUT TO TC OUTPUT 






\ 




tPHL 

vm 


V^^ = 1.5V for 54/74 and 54S/74S; V^^ = 1.3V for 54LS/74LS. 

Figure 2 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 





Q 


/ 



V|^ = 1.5V for 54/74 & 54S/74S: V|^ = 1.3V for 54LS/74LS 

Figure 3 


CEP AND CET SETUP 
AND HOLD TIMES 



V^ = 1.5V for 64/74 and 54S/74S; V^^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permited to change for predictable 
output performance. 

Figure 4 
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54/74162 

54LS/74LS162A 


LOGIC SYMBOL 


DESCRIPTION 

The “162” is a high-speed BCD decade 
counter. The counters are positive edge- 
triggered, synchronously presettable and 
are easily cascaded to n-bit synchronous 
applications without additional gating. A 
Terminal Count output is provided which de¬ 
tects a count of HLLH. The Synchronous 
Reset is edge-triggered. It overrides all con¬ 
trol inputs; but is active only during the rising 
clock edge. 


FEATURES 

• Synchronous Counting and Loading 

• Two count enable inputs for n-bit 
cascading 

• Positive edge-triggered clock 

• Hysteresis on clock input (LSI62 only) 

• All inputs have fan-in of one (LSI62 
only) 


9 3 4 5 6 



Vqq = Pin 16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to -l-70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to -l-125'»C 

Plastic DIP 

N74162N • N74LS162AN 


Ceramic DIP 

N74162F • N74LS162AF 

S64162F • S54LS162AF 

Flatpak 


S54162W • S54LS162AW 


PIN CONFIGURATION 


SR [T 


je] Vcc 

CP [T 


Ts] TC 

Do [T 


TTI Qo 

Di [T 


H] Qi 

D2 |T 


]|] Q2 

D3 |T 


Til Q3 

CEP [T 


Tol CET 

GND [F 


Tl pi 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 

80 

-3.2 


20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

l|H (M) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

PE 

Parallel Enable (active LOW) input 

< < 

40 

- 1.6 


20 

-0.4 

CEP 

Count Enable Parallel input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

CET 

Count Enable Trickle input 

< < 

80 

-3.2 


20 

-0.4 


Synchronous Reset (active LOW) input 

l|H (M) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

Q0-Q3 

Counter outputs 

lOH (aA) 
lOL (mA) 

-800 

1 

-400 

4/8(a) 

TC 

Terminal Count output 

> > 

-800 

16 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “162” is a synchronous presettable 
BCD decade counter featuring an internal 
carry look-ahead for applications in high¬ 
speed counting designs. Synchronous oper¬ 
ation is provided by having all flip-flops 
clocked simultaneously so that the outputs 
change coincident with each other when so 
instructed by the count-enable Inputs and 
internal gating. This mode of operation elimi¬ 
nates the output counting spikes which are 
normally associated with asynchronous (rip¬ 
ple clock) counters. A buffered clock input 
triggers the four flip-flops on the positive¬ 
going edge of the clock. The clock input on 
the LSI62 features about 400mV of hyster¬ 
esis to reduce false triggering caused by 
noise on the clock line or by slowly rising 
clock edges. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the Dp Inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The 
reset (clear) function for the “162” is syn¬ 
chronous with the clock. The Synchronous 
Reset (SR), when LOW one setup time be¬ 
fore the LOW-to-HIGH transition of the 
clock, overrides the CEP, GET, and PE in¬ 
puts, and causes the outputs to go LOW 
coincident with the positive clock transition. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In¬ 
strumental in accomplishing this function are 
two Count Enable inputs (GET • CEP) and a 
Terminal Count (TC) output. Both count en¬ 
able inputs must be HIGH to count. The GET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
HIGH output pulse with a duration approxi¬ 
mately equal to the HIGH level portion of the 
Qq output. This HIGH level TC pulse is used 
to enable successive cascaded stages. 


See Figure A for the fast synchronous 
multistage counting connections. 

All “changes” of the Q outputs occur as a 
result of, and synchronous with, the LOW-to- 
HIGH transition of the Clock Input (CP). As 
long as the setup time requirements are met, 
there are no special timing or activity con¬ 
straints on any of the mode control or data 
inputs. However, for conventional operation 
of the 54/74162 the following transitions 
should be avoided: 

1 . HIGH-to-LOW transition on the CEP or 
GET input if clock is LOW. 

2. LOW-to-HIGH transitions on the Parallel 
Enable input when CP is LOW, if the 
count enables and SR are HIGH at or 
before the transition. 

3. LOW-to-HIGH transition on the SR input 
when clock is LOW, if the enable and PE 
inputs are HIGH at or before the transi¬ 
tion. 

For some applications, the designer may 
want to change those inputs while the clock 
is LOW. In this case, the 54/74162 will be- 

MODE SELECT - FUNCTION TABLE 


have in a predictable manner. For example: 

If PE goes HIGH while the clock is LOW, and 
Count Enable is not active during the remain¬ 
ing clock LOW period (i.e. CEP or GET are 
LOW), the subsequent LOW-to-HIGH clock 
transition will change Qq - Q 3 to the Dq - D 3 
data that existed at the setup time before 
the rising edge of PE. 

If ^ goes HIGH while the clock is LOW, and 
Count Enable is active (CEP and GET are 
HIGH) during some portion of the remaining 
clock LOW period, the 54/74162 will per¬ 
form a mixture of counting and loading. On 
the LOW-to-HIGH clock transition, outputs 
Qq - Q 3 will change as the count sequence 
or the loading requires. Only the outputs that 
would not change in the count sequence and 
are also reloaded with their present value 
stay constant. 

If Count Enable is active (i.e. CEP and GET 
are HIGH) during some portion of the clock 
LOW period, and PE is HIGH (inactive) dur¬ 
ing the entire clock LOW period, the subse¬ 
quent LOW-to-HIGH clock transition will 
change Qq - Q 3 to the next count value. 


OPERATING 

INPUTS 

OUTPUTS 

MODE 


CP 

CEP 

CET 

PE 

Dn 

Qn 

TC 

Reset (Clear) 

I 

1 

X 

X 

X 

X 

L 

L 

Parallel Load 

h(d) 

f 

X 

X 

1 

1 

L 

L 


h(d) 

t 

X 

X 

1 

h 

H 

(b) 

Count 

h(d) 

t 

h 

h 

h(d) 

X 

count 

(b) 

Hold (do nothing) 

h(d) 

X 

Kc) 

X 

h(d) 

X 

qn 

(b) 


h(d) 

X 

X 

1 (c) 

h(d) 

X 

qn 

L 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to- 
HIGH clock transition. 

f = LOW-to-HIGH clock transition. 

NOTES 

(b) The TC output is HIGH when GET is HIGH and the counter is at Terminal Count (HLLH 
for "162”). 

(c) The HIGH-to-LOW transition of CEP or GET on the 54/74162 should only occur while 
CP is HIGH for conventional operation. 

(d) The LOW-to-HIGH transition of PE or SR on the 54/74162 should only occur while CP 
is HIGH for conventional operation. 


SYNCHRONOUS MULTISTAGE COUNTING SCHEME 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(e) 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

'CCH 

Supply current 

Vcc = Max 

All outputs = HIGH 

Mil 


85 




31 

mA 

Com 


94 




31 

mA 

ICCL 

Supply current 

■ 

Vqc = Max 

All outputs = LOW 

Mil 


91 




32 

mA 

Com 

_1 


101 




32 

mA 


AC CHARACTERISTICS: T/v=25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

Rl = 400fl 


Cl = 15pF 

Rl = 2KQ 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 

25 




25 


MHz 

^PLH Propagation delay 

*PHL Clock to Terminal Count 

Figure 1 


35 

35 




20 

27 

ns 

ns 

tPLH Propagation delay 

^PHL Clock to Q outputs 

Figure 1,^ = HIGH 


20 

23 




21 

27 

ns 

ns 

^PLH Propagation delay 

*PHL Clock to Q outputs 

Figure 1, PE = LOW 


26 

29 




21 

27 

ns 

ns 

*PLH Propagation delay 

tPHL get input to TC output 

Figure 2 


16 

16 




16 

26 

ns 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(L) 

Clock pulse width (LOW) 

Figure 1 

26 




25 


ns 

tw 

Master Reset pulse width 

Figure 3 

20 




16 


ns 

^s 

Setup time Data to Clock 

Figure 5 

20 




12 


ns 

th 

Hold time Data to Clock 

Figure 5 

0 




3.0 


ns 

*s 

Setup time CEP or CET to Clock 

Figure 4 

20 




20 


ns 

th 

Hold time CEP or CET to Clock 

Figure 4 

0 




0 


ns 

ts 

Setup time PE to Clock 

Figure 5 

26 




17 


ns 

th 

Hold time PE to Clock 

Figure 5 

0 




0 


ns 

ts 

Setup time SR to Clock 

Figure 3 

20 




20 


ns 

th 

Hold time SR to Clock 

Figure 3 

0 




0 


ns 


NOTE 

e. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 64LS/74LS specifications- 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 




CP ^ 

/ 

^ Vm 

tPLH - 

V 

Q 

^^Vm 

tPLH—1 

Ha 

TC 



V 




tPHL 

vm 




tPHL 

Vm 


V|^ = 1.5V for 54/74 and 54S/74S: 1.3V for 54LS/74LS. 

Figure 1 


PROPAGATION DELAYS CET INPUT TO TC OUTPUT 



V^ = 1.5V for 54/74 and 548/748; V^^ 1.3V for 54L8/74L8. 

Figure 2 





















54/74163 

54LS/74LS163A 


LOGIC SYMBOL 


DESCRIPTION 

The “163” is a high-speed 4-bit binary 
counter. The counters are positive edge- 
triggered, synchronously presettable and 
are easily cascaded to n-bit synchronous 
applications without additional gating. A 
Terminal Count output Is provided which de¬ 
tects a count of HHHH. The Synchronous 
Reset Is edge-triggered. It overrides all oth¬ 
er control inputs; but is active only during the 
rising clock edge. 


FEATURES 

• Synchronous Counting and Loading 

• Two count enable inputs for n-bit 
cascading 

• Positive edge-triggered clock 

• Hysteresis on clock input (LSI63 only) 

• All inputs have fan-in of one (LSI63 
only) 


9 3 4 5 6 



Vcc ~ P'fi 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

> > 

80 

-3.2 


20 

-0.4 

D0-D3 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

PE 

Parallel Enable (active LOW) input 

3 r 
> > 

40 

-1.6 


20 

-0.4 

CEP 

Count Enable Parallel input 

Iih(mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

CET 

Count Enable Trickle input 

l|H (aA) 
l|L (mA) 

80 

-3.2 


20 

-0.4 


Synchronous Reset (active LOW) input 

> > 

40 

-1.6 


20 

-0.4 

Q0-Q3 

Counter outputs 

0 0 

•“ X 

3 ^ 
> > 

-800 

16 


-400 

4 /8(a) 

TC 

Terminal Count output 

3 ^ 
> > 

-800 

16 


-400 

4 /8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


PACKAGES 

COMMERCIAL RANGES 

± *0 -I-70X 

MILITARY RANGES 

VcC=5V± 10%; Ta=- 55X to -l-125“C 

Plastic DIP 

N74163N • N74LS163AN 



Ceramic DIP 

N74163F • N74LS163AF 

S54163F • 

S54LS163AF 

Flatpak 


S64163W • 

S54LS163AW 


SR [T 


X] Vcc 

CP [T 


lil TC 

Do m 


TTI Qo 

D1 [T 


jX Qi 

02 [X 


Xl Q2 

03 IX 


TTI Q3 

CEP [T 


Tol CET 

GND [X 


~9~| ^ 
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FUNCTIONAL DESCRIPTION 

The “163” is a synchronous presettable 4- 
bit binary counter featuring an internal carry 
look-ahead for applications in high-speed 
counting designs. Synchronous operation is 
provided by having all flip-flops clocked si¬ 
multaneously so that the outputs change co¬ 
incident with each other when so instructed 
by the count-enable inputs and internal gat¬ 
ing. This mode of operation eliminates the 
output counting spikes which are normally 
associated with asynchronous (ripple 
clock) counters. A buffered clock input trig¬ 
gers the four flip-flops on the positive-going 
edge of the clock. The clock input on the 
LSI63 features about 400mV of hysteresis 
to reduce false triggering caused by noise 
on the clock line or by slowly rising clock 
edges. 

The counter is fully programmable: that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable Inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the Dp inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The 
reset (clear) function for the “163” is syn¬ 
chronous with the clock. The Synchronous 
Reset (SR), when LOW one setup time be¬ 
fore the LOW-to-HIGH transition of the 
clock, overrides the CEP, GET, and PE in¬ 
puts, and causes the outputs to go LOW 
coincident with the positive clock transition. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In¬ 
strumental in accomplishing this function are 
two Count Enable inputs (CET • CEP) and a 
Terminal Count (TC) output. Both count en¬ 
able Inputs must be HIGH to count. The CET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
HIGH output pulse with a duration approxi¬ 
mately equal to the HIGH level portion of the 
Qq output. This HIGH level TC pulse is used 
to enable successive cascaded stages. 


See Figure A for the fast synchronous 
multistage counting connections. 

All “changes” of the Q outputs occur as a 
result of, and synchronous with, the LOW-to- 
HIGH transition of the Clock input (CP). As 
long as the setup time requirements are met, 
there are no special timing or activity con¬ 
straints on any of the mode control or data 
inputs. However, for conventional operation 
of the 54/74163 the following transitions 
should be avoided; 

1 . HIGH-to-LOW transition on the CEP or 
CET input if clock is LOW. 

2 . LOW-to-HIGH transitions on the Parallel 
Enable input when CP Is LOW, if the 
count enables and SR are HIGH at or 
before the transition. 

3. LOW-to-HIGH transition on the SR input 
when the clock is LOW, if the enable 
and PE Inputs are HIGH at or before the 
transition. 

For some applications, the designer may 
want to change those inputs while the clock 
is LOW. In this case, the 54/74163 will be¬ 


have in a predictable manner. For example: 

If PE goes HIGH while the clock is LOW, and 
Count Enable is not active during the remain¬ 
ing clock LOW period (i.e. CEP or CET are 
LOW), the subsequent LOW-to-HIGH clock 
transition will change Qq - Q 3 to the Dq - D 3 
data that existed at the setup time before 
the rising edge of PE. 

If PE goes HIGH while the clock is LOW, and 
Count Enable Is active (CEP and CET are 
HIGH) during some portion of the remaining 
clock LOW period, the 54/74163 will per¬ 
form a mixture of counting and loading. On 
the LOW-to-HIGH clock transition, outputs 
Qq - Q 3 will change as the count sequence 
or the loading requires. Only the outputs that 
would not change in the count sequence and 
are also reloaded with their present value 
stay constant. 

If Count Enable is active (i.e. CEP and CET 
are HIGH) during some portion of the clock 
LOW period, and ^ is HIGH (inactive) dur¬ 
ing the entire clock LOW period, the subse¬ 
quent LOW-to-HIGH clock transition will 
change Qq - Q 3 to the next count value. 


MODE SELECT - FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

SR 

CP 

CEP 

CET 

PE 

On 

Qn 

TC 

Reset (Clear) 

1 

t 

X 

X 

X 

X 

L 

L 

Parallel Load 

h(d) 

t 

X 

X 

1 

1 

L 

L 


h(d) 

t 

X 

X 

1 

h 

H 

(b) 

Count 

h(d) 

1 .. 

h 

h 

h(d) 

X 

count 

_ (b) 

Hold (do nothing) 

h(d) 

X 

1(c) 

X 

h(d) 

X 

Qn 

(b) 


h(d) 

X 

X 

1(c) 

h(d) 

X 

dn 

L 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to- 
HIGH clock transition, 
f = LOW-to-HIGH clock transition. 

NOTES 

(b) The TC output is HIGH when CET is HIGH and the counter is at Terminal Count (HHHH 
for "163”). 

(c) The HIGH-to-LOW transition of CEP or CET on the 54/74163 should only occur while 
CP is HIGH for conventional operation. 

(d) The LOW-to-HIGH transition of PE or SR on the 54/74163 should only occur while CP 
is HIGH for conventional operation. 



















LOGIC DIAGRAM 54/74163 



LOGIC DIAGRAM 54LS/74LS163A 






























DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(e) 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

•CCH 

Supply current 

Vcc = Max 

Mil 


85 




31 

mA 

All outputs=HIGH 

Com 


94 




31 

mA 

•CCL 

Supply current 

Vcc = Max 

Mil 


91 




32 

mA 

All outputs=LOW 

COm 


101 




32 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl=15pF 

Rl=40012 


Cl=15pF 

RL=2kfl 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 

25 




35 


MHz 

*PLH Propagation delay 

^PHL Clock to Terminal Count 

Figure 1 


35 

35 




20 

27 

ns 

ns 

tpLH Propagation delay 

tPHL Clock to Q outputs 

Figure 1. PE = HIGH 


20 

23 




21 

27 

ns 

ns 

*PLH Propagation delay 

^PHL Clock to Q outputs 

Figure 1, PE = LOW 


25 

29 




21 

27 

ns 

ns 

tPLH Propagation delay 

^PHL get input to TC output 

Figure 2 


16 

16 




16 

25 

ns 

ns 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(L) 

Clock pulse width (LOW) 

Figure 1 

25 




16 


ns 

tw 

Master Reset pulse width 

Figure 3 

20 




15 


ns 

h 

Setup time Data to Clock 

Figure 5 

20 




12 


ns 

th 

Hold time Data to Clock 

Figure 5 

0 




3.0 


ns 

ts 

Setup time CEP or CET to Clock 

Figure 4 

20 




17 


ns 

th 

Hold time CEP or CET to Clock 

Figure 4 

0 




0 


ns 

ts 

Setup time PE to Clock 

Figure 5 

25 




17 


ns 

th 

Hold time PE to Clock 

Figure 5 

0 




0 


ns 

ts 

Setup time ^ to Clock 

Figure 3 

20 




20 


ns 

th 

Hold time SR to Clock 

Figure 3 

0 




0 


ns 


NOTE 

e. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
























AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, MAXIMUM 
FREQUENCY, AND CLOCK PULSE WIDTH 


- 1 /fMAX — - ^ 


^Vm 

7 

^Vm 

1 ^ 

[♦—tw—► 

♦♦j— tpHL 




H- 


—t 


V 


Vm = 1.5V for 54/74 and 548/74S; V(^ = 1.3V for 54LS/74LS. 

Figure 1 


PROPAGATION DELAYS CET INPUT TO TC OUTPUT 


L »| tpLH 



TC 




Vm 




= 1.5V for 54/74 and 548/748; V|^ = 1.3V for 54L8/74L8. 

Figure 2 


CEP AND CET SETUP 
AND HOLD TIMES 



UtHANUUtHC) J J J J J J 

-^ts(H)-*- 


^2 



♦-th = 0 


.ts(L) = twCP 

— th = 0 

54LS/74LS only 

^Vm ^ 

-^ts(H)-^ 

_7 



CP 

■^»h = 0 

l^tsfLIj^ 

^ 7 

**- th = 0 


^Vm 

Vm = 1.5V for 54/74 and 548/748; V^ = 1.3V for 54L8/74L8. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 4 
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54/74164 

54LS/74LS164 


LOGIC SYMBOL 


DESCRIPTION 

The “164” is a high speed 8-Bit Serial-In, 
Parallel-Out Shift Register featuring gated 
serial inputs and an asynchronous Master 
Reset. Serial data is entered through a 2- 
Input AND gate synchronously with the 
LOW to HIGH clock transition. An asyn¬ 
chronous Master Reset which clears the 
register, setting all outputs LOW independ¬ 
ent of the clock, is featured. 


FEATURES 

• Gated serial data inputs 

• Typical shift frequency of 36MHz 

• Asynchronous master reset 

• Fully buffered clock and data inputs 



Vcc = Pin 14 
GND = Pin 7 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = sv ± 5%; Ta = O^c to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10 %; Ta = -55°C to ^125"C 

Plastic DIP 

N74164N • N74LS164N 


Ceramic DIP 

N74164F • N74LS164F 

S54164F • S54LS164F 

Flatpak 


S54LS164W 


PIN CONFIGURATION 


0,a[T 


T 

o 

o 

Dsb \T 


jU Q7 

Q.[I 


ITI Qe 

Q, [T 


TTI Os 

Q. [T 


Tol Q4 

Qa [T 


~9~| ^ 

GND [T 


T1 CP 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Dsa ,Dsb 

Serial Data inputs 

IlH (iuA) 

40 


20 

III (mA) 

-1.6 


-0.4 



liH ()uA) 

40 


20 

CP 

Clock (Active HIGH going edge) input 

III (mA) 

-1.6 


-0.4 



liH (mA) 

40 


20 


Master Reset (Active LOW) input 





liL (mA) 

-1.6 


-0.4 

0 

1 

0 

0 


lOH (/liA) 

-400 


-400 

Register outputs 



4/8'®’ 



lOL (mA) 

8.0 



NOTE 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “164” is an 8-bit edge-triggered shift 
register with serial data entry and an output 
from each of the eight stages. Data is en¬ 
tered serially through one of two inputs (Dsa 
or Dsb); either input can be used as an active 
HIGH enable for data entry through the 
other Input. Both inputs must be connected 
together or an unused input must be tied 
HIGH. 

Data shifts one place to the right on each 
LOW-to-HIGH transition of the Clock (CP) 
input, and enters into Qothe logical AND of 
the two data inputs (Dsa • Dsb) that existed 
one setup time before the rising clock edge. 
A LOW level on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing all outputs 
LOW. 


MODE SELECT—TRUTH TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

MR 

CP 

Dsa 

Dsb 

Qo 

Qi - 

Q? 

Reset (Clear) 

L 

X 

X 

X 

L 

L 

L 


H 

4 

1 

1 

L 

Clo - 

^6 

Shift 

H 

4 

1 

h 

L 

^0 

qe 

H 

4 

h 

1 

L 

cio - 

qe 


H 

4 

h 

h i 

H 

qo - 

qe 


H = HIGH voltage level. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L = LOW voltage level. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition, 

q = Lower case letters indicate the state of the referenced input (or output) one setup 

time prior to the LOW-to-HIGH clock transition. 

X = Don’t care. 

I = LOW-to-HIGH clock transition 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE <■’) 


PARAMETER 

TccT r^riKiniTinKic 

54/74 


54LS/74LS 

UNIT 



Min 

Max 


Max 

Min 

Max 

los 

Output short circuit 

Vcc = Max 

Mil 

-10 

-27.5 



-15 

-100 

mA 

current 

VouT = OV 

Com 

1 

CO 




-15 

-100 


Icc 

Supply current 

Vcc = Max 


54 




27 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS = 25°C (See Section 4 for Test Circuits and Conditions) 






54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

15pF 



Cl = 

15pF 

UNIT 





Rl = 

soon 



Rl = 

2kn 





Min 

Max 

Min 

Max 

Min 

Max 


fMAX 

Maximum shift frequency 

Figure 1 

25 




25 


MHz 

tPLH 

Propagation delay 

Figure 1 

m 


■■I 

lllll 


27 


tPHL 

Clock to output 

■ 


■ 

■ 

■ 

32 

H 

tPHL 

Propagation delay 

Figure 2 



36 


imiiiiiif 


36 

ns 


MR to output 










tPLH 

Propagation delay 

Cl = 50pF 

Figure 1 

■ 

30 

■■ 

■i 

■1 

■I 

EM 

tPHL 

Clock to output 

for these 


■ 

37 

■ 

■ 

■ 

■ 

H 

tPHL 

Propagation delay 

MR to output 

parameters 

Figure 2 


42 





ns 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Clock pulse width 

Figure 1 

20 




20 


ns 

tw 

MR pulse width 

Figure 2 

20 




20 


ns 

ts 

Setup time data to clock 

Figure 3 







ns 

th 

Hold time data to clock 

Figure 3 

5.0 




5.0 


ns 

tree 

MR to clock recovery time 

Figure 2 

30 




20 


ns 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 

AND CLOCK PULSE WIDTH 


h- ’/'max- 

CP i 

^ V \ 


I 

Q 


Vm - 1.5V for 54/74 and 54S/74S: Vm = 1.3V for 54LS/74LS. 


Figure 1 


DATA SET-UP AND HOLD TIMES 





Q 




Vm = 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. Fjgyre 3 


MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND MASTER RESET TO 
CLOCK RECOVERY TIME 



Vm 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS, 

Figure 2 
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54/74165 


LOGtC SYMBOL 


DESCRIPTION 

The “165” is an 8 -bit Serial-in or Parallel-in 
Shift Register with complementary serial 
outputs primarily used as a parallel to serial 
converter. The Serial Data entry is synchro¬ 
nous with the LOW-to-HIGH transition of the 
Clock, but the Parallel Load is asynchro¬ 
nous overriding the Clock and loading the 
eight Parallel Data bits directly Into the reg¬ 
ister. An active LOW Clock Enable is also 
provided. 


FEATURES 

• Asynchronous 8-bit parallel load 

• Synchronous serial input 

• Clock Enable for “do nothing” mode 

• See 74166 for fully synchronous oper¬ 
ation 



1 11 12 

i 1 1 

13 14 3 4 5 

Mill 

6 

1 


PL Do Di 

D2 D3 D4 D5 Do 

D7 

10 - 

DS 



2 - 

CP 



15 —O 

CE 

Q/ 

07 

'^CC = 
GND ^ 

== Pin 16 

= Pin 8 

1 

9 

1 

7 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to +70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ty^=-55X to -I-125X 

Plastic DIP 

N74165N 


Ceramic DIP 

N74165F 

S54165F 

Flatpak 


S54165W 


PIN CONFIGURATION 


PL 


m vcc 

CP [T 


lb] CE 

D4 [T 


^ D3 

D 5 [Z 


m d2 

De [E 


jU Di 

0/ [E 


IT] Do 

07 \T 


13 Ds 

GND [T 


H Q 7 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

DS 

Serial Data input 

l|H (mA) 
l|L(mA) 

40 

- 1.6 



Do - D 7 

Parallel Data Input 

l|H (mA) 
l|L(mA) 

40 

- 1.6 



PL 

Parallel Load (Active LOW) input 

l|H (mA) 
l|L(mA) 

80 

-3.2 



CP 

Clock (Active HIGH going edge) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 




Clock Enable (Active LOW) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 



Q 7 and Q 7 

Complementary outputs 

■oh (aA) 

•OL (niA) 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “165” is an 8 -bit parallel load or Serial- 
in shift register with complementary serial 
outputs (Q 7 and Q 7 ) available from the last 
stage. When the Parallel Load (PL) input Is 
LOW, parallel data from the Dq - D7 inputs 
are loaded into the register asynchronously. 
When the ^ input Is HIGH, data enters the 
register serially at the D3 input and shifts 
one place to the right (Qq Qi —> Q 2 etc.) 
with each positive-going clock transition. 
This feature allows parallel to serial convert¬ 
er expansion by tying the Q 7 output to the 
Ds input of the succeeding stage. 

The Clock input is a gated OR structure 
which allows one input to be used as an 
active LOW Clock Enable ( ^) input. The pin 
assignment for the CP and CE inputs is arbi¬ 
trary and can be reversed for layout conve- 
nience. The LOW-to-HIGH transition of CE 
input should only take place while the CP is 
HIGH for predictable operation. Also, the CP 
and ^ inputs should be L(W before the 
LOW-to-HIGH transition of PL to prevent 
shifting the data when PL is released. 


MODE SELECT - FUNCTION TABLE 


OPERATING 

MODES 



INPUTS 


On REGISTER 

OUTPUTS 

pL 

CE 

CP 

Ds 

D0-D7 

Qo 

Qi - Qe 

Q? 

Q? 

Parallel Load 

L 

X 

X 


L 

L 

L - L 

L 

H 


L 

X 

X 

X 

H 

H 

H - H 

H 

L 

Serial Shift 

H 

L 

t 

I 

X 

L 

qo ■ qs 

qe 

qe 


H 

L 

t 

h 

X 

H 

qo ■ qs 

qe 

qe 

Hold “Do Nothing” 

H 

H 

X 

X 

X 

qo 

qi - qe 

q? 

qy 


H = HIGH voltage level. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L = LOW voltage level. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

Qn = Lower case letters indicate the state of the referenced output one setup time prior 
to the LOW-to-HIGH clock transition. 

X = Don't care. 

j = LOW -to-HIGH clock transition. 
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LOGIC DIAGRAM 



NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

400Q 



UNiT 




Min 

Max 

Min 

Max 

Min 

Max 


♦max 

Maximum shift frequency 

Figure 1 

20 






MHz 

tPLH 

Propagation delay 

Figure 1 


24 





ns 

tPHL 

Clock to output 


31 





ns 

*PLH 

<PHL 

Propagation delay 

PL to output 

Figure 2 

1 


31 

40 





ns 

ns 

*PLH 

Propagation delay 

Figure 3 


17 

' 




ns 

*PHL 

D/ to Qj 


36 





ns 

*PLH 

Propagation delay 

Figure 3 


27 





ns 

•PHL 

D 7 to Q 7 

■ 

27 





ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 




TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

Min 

Max 

Min 

Max 

Min 

Max 

*w 

Clock pulse width 

Figure 1 

25 






ns 

tw 

PL pulse width 

Figure 2 

16 






ns 

U 

Setup time to clock 

Figure 4 

20 






ns 

th 

Hold time Ds to clock 

Figure 4 

0 






ns 

ts(L) 

Setup time LOW CE to clock 

Figure 4 

30 






ns 

th 

Hold time CE to clock 

Figure 4 

0 






ns 

tree 

PL Recovery time to clock 

Figure 2 

10 






ns 
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54/74166 


LOGIC SYMBOL 


DESCRIPTION 

The “166” is a fully synchronous 8 -bit serial 
or parallel-in, serial-out shift register. The 
Data and Parallel Enable inputs are edge 
triggered, and must be stable only one setup 
time before the LOW-to-HIGH transition of 
the clock. A gated clock is provided allow¬ 
ing one input to be used as a Clock Enable. 
The Master Reset is asynchronous and 
clears the register when LOW. 


FEATURES 

• Synchronous parallel to serial applica¬ 
tions 

• Synchronous serial data input for easy 
expansion 

• Clock enable for “do nothing” mode 

• Asynchronous Master Reset 

• See “165” for asynchronous parallel 
data load 


15 2 3 4 5 10 11 12 14 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


Ds Cl 


m Vcc 

Do [Z 



Dl [T 


m Dy 

D2 d 


m 07 

D3 [F 


m De 

CE [T 


22] D5 

CP |T 


IlI D4 

GND Cl 


F] ^ 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to -l-70°C 

MILITARY RANGES 

Vcc=5V± 10 %; Ta=- 55X to +125‘'C 

Plastic DIP 

N74166N 


Ceramic DIP 

N74166F 

S54166F 

Flatpak 


S64166W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Ds 

Serial Data input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 



D 0 -D 7 

Parallel Data inputs 

< < 

40 

- 1.6 



Pi 

Parallel Enable (Active LOW) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 



CP 

Clock (Active HIGH going edge) Input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 



CE 

Clock Enable (Active LOW) input 

< < 

CO 

1 



07 

Register output 

II 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 














FUNCTIONAL DESCRIPTION 

The “166” is an 8 -bit shift register that has 
fully synchronous serial or parallel data en¬ 
try selected by an active LOW Parallel En¬ 
able (PE) input. When the ^ is LOW one 
setup time before the LOW-to-HIGH clock 
transition, paralle[ data is entered into the 
register. When PE is HIGH, data is entered 
into internal bit position Qq from Serial Data 
input (Ds), and the remaining bits are shifted 
one place to the right (Qq —> Q-j —> Q 2 etc.) 
with each positive-going clock transition. 
For expansion of the register in parallel to 
serial converters, the Q 7 output is connect¬ 
ed to the D 5 input of the succeeding stage. 

The clock input is a gated OR structure 
which allows one input to be used as an 
active LOW Clock Enable (CE) input. The pin 
assignment for the CP and ^ inputs is arbi¬ 
trary and can be reversed for layout conve¬ 
nience. The LOW-to-HIGH transition of CE 
input should only take place while the CP is 
HIGH for predictable operation. 


MODE SELECT-FUNCTION TABLE 


OPERATING 

INPUTS 

On REGISTER 

OUTPUT 

MODES 

PE 

CE 

CP 

Ds 

D 0 -D 7 

Go 

Q1“Q6 

Q? 

Parallel Load 

I 

I 

t 

X 

I - I 

L 

L-L 

L 


I 

I 

t 

X 

h- h 

H 

H-H 

H 

Serial Shift 

h 

I 

t 

I 

X-X 

L 

qo-Q5 

q6 


h 

I 

t 

h 

x-x 

H 

Qo'qs ! 

q6 

Hold (do nothing) 

X 

h 

X 

X 

X-X 

QO 

qi -q6 

qz 


H = HIQH voltage level. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L = LOW voltage level. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

= Lower case letters indicate the state of the referenced input (or output) one setup time 
prior to the LOW to HIGH clock transition. 

X = Don't care. 

I == LOW-to-HIGH clock transition. 


A LOW on the Master Reset (K^) input over¬ 
rides all other inputs and clears the register 
asynchronously, forcing all bit positions to a 
LOW state. 


LOGIC DIAGRAM 



( ) = Pin numbers 
Vcc = Pin 16 
GND = Pin 8 


signDtics 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 


PARAMEtER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vqc = Max 

Mil 


104 





mA 

Com 


116 





mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

400fi 



UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 

26 






MHz 

tPLH 

Propagation delay 

Figure 1 


26 





ns 

tPHL 

Clock to output 


30 





ns 

tPHL 

Propagation delay MR to output 

Figure 2 


36 





ns 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Clock pulse width 

Figure 1 

20 






ns 

tw 

MR pulse width 

Figure 2 

20 






ns 

*8 

Setup tirrie data to clock 

Figure 3 

20 






ns 

th 

Hold time data to clock 

Figure 3 

0 






ns 

*s 

Setup time ^ to clock 

Figure 3 

30 






ns 

th 

Hold time CE to clock 

Figure 3 

0 






ns 

ts 

Setup time ^ to clock 

Figure 3 

30 






ns 

th 

Hold time PE to clock 

Figure 3 

0 






ns 

tree 

Recovery time MR to clock 

Figure 2 

30 






ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and 
see inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
& CLOCK PULSE WIDTH 



= 1.5V for 54/74 and 54S/74S, for 

54LS/74LS. 

The number of clock pulses required between the 
tpLH and tp^L nneasurements can be determined from 
the appropriate Truth Table. 

The changing output assumes internal Q0 opposite 
state from Qj. 


Figure 1 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 



= 1.5V for 54/74 and 54S/74S, Vj^ = 1.3V for 
54LS/74LS. 

The number of clock pulses required between the 
tpLH and tpHL measurements can be determined from 
the appropriate Truth Table. 


Figure 2 
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54LS/74LS168A (Preliminary data) 


LOGIC SYMBOL 


DESCRIPTION 

The “168" is a synchronous 4-stage BCD 
decade (8, 4, 2, 1) UP/DOWN counter fea¬ 
turing preset capability for programmable 
operation, carry look-ahead for easy cas¬ 
cading and U/D input to control the direction 
of counting. All state changes while counting 
or loading are initiated by the LOW-to-HIGH 
transition of the clock. 


FEATURES 

• Synchronous counting and loading 

• UP/DOWN counting 

• BCD Decade counter 

• Two count enable inputs for n-bit 
cascading 

• Positive edge-triggered clock 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta= 0‘’C to -I-70X 

Vcc=®V± 10%; Ta=- 55°C to -H25“C 

Plastic DIP 

N74LS168AN 


Ceramic DIP 

N74LS168AF 

S64LS168AF 

Flatpak 


S54LS168AW 


PIN CONFIGURATION 


U/D [T 


Te] Vcc 

CP [T 


m 

Do [T 


'iTI Qo 

D1 


jI|Qi 

02 [T 


]1] Q2 

D 3 \T 


in 03 

CEP [T 


“tF] cet 

GND [T 


~9~| ^ 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

PE 

Parallel Enable (active LOW) input 

> > 



— 

00 

CEP 

Count Enable Parallel (active LOW) input 

IlH W 
l|L (mA) 



20 

-0.4 


Count Enable Trickle (active LOW) input 

< < 



20 

-0.4 

U/D 

UP/DOWN Control Input 

l|H (aA) 
l|L (mA) 



20 

-0.4 

Dq-Ds 

Parallel Data inputs 

l|H (M) 
l|L (mA) 



20 

-0.4 

Q 0 -Q 3 

Counter outputs 

II 



-400 

4/8(a) 

TC 

Terminal Count (active LOW) output 

ll 



-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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MODE SELECT—FUNCTION TABLE 


OPERATING MODE 



INPUTS 



OUTPUTS 

CP 

U/D 

CEP 

CET 

PE 

Dn 

Qn 

TC 

Parallel Load 

t 

X 

X 

X 

I 

I 

L 

(b) 


t 

X 

X 

X 

I 

h 

H 

(b) 

Count Up 

t 

h 

I 

I 

h 

X 

Count 

Up 

(b) 

Count Down 

t 

I 

I 

I 

h 

X 

Count 

Down 

(b) 

Hold (do nothing) 

t 

X 

h 

X 

h 

X 

dn 

(b) 


t 

X 

X 

h 

h 

X 

dn 

H 


H = HIGH voltage level steady state. 

L =: LOW voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X = Don’t care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to- 
HIGH clock transition, 
t = LOW-to-HIGH clock transition. 


Terminal Count. Terminal Count 


FUNCTIONAL DESCRIPTION 

The “168” is a synchronous presettable 
BCD decade up/down counter featuring an 
internal carry look-ahead for applications jn 
high speed counting designs. Synchronous 
operation is provided by having all flip-flops 
clocked simultaneously so that the outputs 
change coincident with each other when so 
instructed by the count-enable inputs and 
internal gating. This mode of operation elimi¬ 
nates the output spikes which are normally 
associated with asynchronous (ripple 
clock) counters. A buffered clock input trig¬ 
gers the flip-flops on the LOW-to-HIGH tran¬ 
sition of the clock. 

The counter is fully programmable; that is, 
the outputs may be present to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable Inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the 0^ inputs 
to be loaded Into the counter on the next 
LOW-to-HIGH transition of the clock. 

The direction of counting is controlled by the 
Up/Down (U/D) input: a HIGH will cause the 
count to increase, a LOW will cause the 
count to decrease. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In¬ 
strumental in accomplishing this function are 
two count enable inputs (GET • CEP) and a 
Terminal Count (TC) output. Both count en¬ 
able inputs must be LOW to count. The GET 


NOTE 

b. The TC is LOW when GET is LOW and the counter is at 
Up is (HLLH). and Terminal Count Down is (LLLL). 


input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
LOW output pulse with a duration approxi¬ 
mately equal to the HIGH level portion of the 


Qq output. This LOW level TC pulse is used 
to enable successive cascaded stages. 
See Figure A for the fast synchronous 
multistage counting connections. 




































DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^^*’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 






34 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Ct = 15pF 

Rl = 2kQ 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 





26 


MHz 

^PLH Propagation delay 

^PHL Clock to Q output 

Figure 1 

Figure 1 






20 

23 

ns 

ns 

tPLH Propagation delay 

^PHL Clock to TC 

Figure 1 






35 

35 

ns 

ns 

^PLH Propagation delay 

*PHL get to TC 

Figure 2 





j 

14 

14 

ns 

ns 

*PLH Propagation delay 

*PHL U/D control to TC 

Figure 3 

_i 






25 

29 

ns 

ns 


AC SETUP REQUIREMENTS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Clock pulse width 

Figure 1 





20 


ns 


Setup time data to clock 

Figure 4 





20 


ns 

th 

Hold time data to clock 

Figure 4 





0 


ns 

^s 

Setup time PE to clock 

Figure 4 





25 


ns 

th 

Hold time PE to clock 

Figure 4 





0 


ns 

*s 

Setup time CEP & CET to clock 

Figure 5 





20 


ns 

th 

Hold time CEP & GET to clock 

Figure 5 





0 

1 


ns 

ts 

Setup time U/D to clock 

Figure 6 





30 


ns 

th 

Hold time U/D to clock 

Figure 6 





0 


ns 


NOTE 

b. For family do characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


sjgnDtiCB 


285 























AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 




= 1.5V for 54/74 & 54S/74S; V|^ = 1.3V for 54LS/74LS 


V|^ = 1.5V for 54/74 & 54S/74S; V|^ = 1.3V for 54LS/74LS 


Figure 1 


Figure 2 


PROPAGATION DELAYS U/D CONTROL 
TO TERMINAL COUNT OUTPUT 



V(^ == 1.5V for 54/74 & 54S/74S: Vj^ = 1.3V for 54LS/74LS 

Figure 3 


PARALLEL DATA AND PARALLEL ENABLE 
SETUP AND HOLD TIMES 



V^ = 1.5V for 54/74 & 54S/74S: V|^ = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 4 


COUNT ENABLE SETUP AND HOLD TIMES 



Q COUNT NO CHANGE 

V^ = 1.5V for 54/74 & 548/74S; \/^ = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 5 


UP/DOWN CONTROL SETUP AND HOLD TIMES 




V^^ = 1.5V for 54/74 & 54S/74S; V|^ - 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 6 
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54LS/74LS169A (Preliminary data) 


LOGIC SYMBOL 


DESCRIPTION 

The "169” is a synchronous 4-stage Modulo 
16 binary UP/DOWN counter featuring 
preset capability for programmable oper¬ 
ation, carry look-ahead for easy cascading 
and U/D input to control the direction of 
counting. All state changes while counting or 
loading are initiated by the LOW-to-HIGH 
transition of the clock. 


FEATURES 

• Synchronous counting and loading 

• UP/DOWN counting 

• Modulo 16 Binary counter 

• Two count enable inputs for n-bit 
cascading 

• Positive edge>triggered clock 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5''±5%; Ta= 0®C to -l-70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to -H25“C 

Plastic DIP 

N74LS169AN 


Ceramic DIP 

N74LS169AF 

S54LS169AF 

Flatpak 


S54LS169AW 



PIN CONFIGURATION 


U/D [T 


Vcc 

CP [T 


m 

Do [X 


If] ®0 

Di [T 


m Qi 

D2 |T 


02 

D3 [T 


HI 

^ [X 


Tol ^ 

GND 


T] ^ 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®> 


PINS 

DESCRIPTION 


54/74 

. 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 



20 

-0.4 


Parallel Enable (active LOW) input 

l|H (mA) 
l|L (mA) 



40 

- 0.8 


Count Enable Parallel (active LOW) input 

l|H W 
l|L (mA) 



20 

-0.4 


Count Enable Trickle (active LOW) Input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

U/D 

UP/DOWN Control Input 

l|H (mA) 
l|L (mA) 

, 


20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 


. 

20 

-0.4 

Q 0 -Q 3 

Counter Outputs 

lOH (mA) 
lOL (mA) 



-400 

4/ 8 (a) 

TC 

Terminal Count (active LOW) output 

•oh (mA) 

IqL (mA) 



-400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “169” is a synchronous presettable 
Modulo 16 binary UP/DOWN counter featur¬ 
ing an Internal carry look-ahead for applica¬ 
tions in high speed counting designs. Syn¬ 
chronous operation is provided by having all 
flip-flops clocked simultaneously so that the 
outputs change coincident with each other 
when so instructed by the count-enable in¬ 
puts and internal gating. This mode of oper¬ 
ation eliminates the output spikes which are 
normally associated with asynchronous (rip¬ 
ple clock) counters. A buffered clock input 
triggers the flip-flops on the LOW-to-HIGH 
transition of the clock. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the Dp inputs 
to be loaded Into the counter on the next 
LOW-to-HIGH transition of the clock. 

The direction of counting is controlled by the 
UP/DOWN (U/D) input, a HIGH will cause 
the count to increase, a LOW will cause the 
count to decrease. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In¬ 
strumental in accomplishing this function are 
two count enable inputs (GET • CEP) and a 
Terminal Count (TC) output. Both count en¬ 
able Inputs must be LOW to count. The GET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
LOW output pulse with a duration approxi¬ 
mately equal to the HIGH level portion of the 
Qq output. This LOW level TC pulse is used 
to enable successive cascaded stages. 
See Figure A for the fast synchronous 
multistage counting connections. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 



INPUTS 



OUTPUTS 

CP 

U/D 

CEP 

CET 

PE 

On 

On 

TC 

Parallel Load 

1 

X 

X 

X 

I 

I 

L 

(b) 


t 

X 

X 

X 

I 

h 

H 

(b) 

Count Up 

t 

h 

I 

I 

h 

X 

Count 

Up 

(b) 

Count Down 

t 

I 

I 

I 

h 

X 

Count 

Down 

(b) 

Hold (do nothing) 

t 

X 

h 

X 

h I 

X 

qn 

(b) 


t 

X 

X 

h 

h 

X 

qn 

H 


H = HIGH voltage level steady state 
L = LOW voltage level steady state 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X = Don't care 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to- 
HIGH clock transition 

f = LOW-to-HIGH clock transition 

NOTE 

b. The TC is LOW when GET is LOW and the counter is at Terminal Count. Terminal Count up 
is (HHHH) and Terminal Count Down is (LLLL). 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*®’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc ~ 






34 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 
Rl = 2 kQ 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 





25 


MHz 

^PLH Propagation delay 

*PHL Clock to Q output 

Figure 1 

Figure 1 






20 

23 

ns 

ns 

^PLH Propagation delay 

'PHL Clock to TC 

Figure 1 






35 

35 

ns 

ns 

*PLH Propagation delay 

*PHL 

Figure 2 






14 

14 

ns 

ns 

tPLH Propagation delay 

^PHL U/D control to TC 

Figure 3 






25 

29 

ns 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 




TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Clock pulse width 

Figure 1 





20 


ns 

ts 

Setup time data to clock 

Figure 4 





20 


ns 

th 

Hold time data to clock 

Figure 4 





0 


ns 

ts 

Setup time PE to clock 

Figure 4 





25 


ns 

th 

Hold time PE to clock 

Figure 4 





0 


ns 

ts 

Setup time CEP & CET to clock 

Figure 5 





20 


ns 

th 

Hold time CEP & CET to clock 

Figure 5 





0 


ns 

ts 

Setup time U/D to clock 

Figure 6 





30 


ns 

th 

Hold time U/D to clock 

Figure 6 





0 


ns 


NOTE 

c. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/74S and 54LS/74LS specifications. 



















CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



\/m = 1.5V for 54/74 and 54S/74S; = 1.3V for 54LS/74LS 

Figure 1 


PROPAGATION DELAYS CET INPUT TO 
TERMINAL COUNT OUTPUT 



V^^ = 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS 

Figure 2 


PROPAGATION DELAYS U/D CONTROL 
TO TERMINAL COUNT OUTPUT 



V^^ = 1.5V for 54/74 and 54S/74S: V|y;, = 1.3V for 54LS/74LS 

Figure 3 
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54/74170 

54LS/74LS170 


LOGIC SYMBOL 


DESCRIPTION 

The “170” is a 4-by-4 Register File orga¬ 
nized as 4-words of 4-bits. Simultaneous 
read and write operation is allowed by sepa¬ 
rate read and write inputs, both address and 
enable. 

Up to 256 outputs in a wired-AND configura¬ 
tion increases the word capacity up to 1024 
words with the open collector outputs. Any 
number of these devices can be operated in 
parallel to generate an n-bit word. 


FEATURES 

• Simultaneous and independent Read 
and Write operations 

• Expandable to 1024 words by n-bits 

• Open collector outputs for wired-AND 
expansion 

• See “670” for 3-state output version 


12 15 1 23 



Vqq ®= Pin 16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc= 5V±5%; TA=(rC to +7(rC 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to +125X 

Plastic DIP 

N74170N • N74LS170N 


Ceramic DIP 

N74170F • N74LS170F 

S64170F • S54LS170F 

Flatpak 


S64170W • S54LS170W 


PIN CONFIGURATION 


Dl [T 


Vcc 

D2 |T 


Ts] Do 

d 3 m 



CD 



Ra |T 


Til ^ 

03 [T 


TTI RE 

02 |T 


To] Qo 

GND [F 


H] Qi 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

D 0 -D 3 

Data inputs 

l|H (mA) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

Wa. Wb 

Write address inputs 

l|H (mA) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 

WE 

Write Enable (active LOW) Input 

hH (mA) 
l|L (mA) 

40 

- 1.6 


00 

Ra. Rb 

Read address inputs 

l|H (a^A) 
l|L (mA) 

40 

- 1.6 


20 

-0.4 


Read Enable (active LOW) input 

l|H (i^A) 
l|L (mA) 

40 

- 1.6 


40 

- 0.8 

QO-Q 3 

Outputs 

•oh (mA) 

lOL (niA) 

-f30 

16 


+20 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “170” is a 16'bit Register File orga¬ 
nized as 4-words of 4-bits each; permitting 
simultaneous writing into one word location 
and reading from another location. The 4-bit 
word to be stored is presented to four data 
inputs. The Write Address inputs (Wa and 
Wg) determine the location of the stored 
word. When the Write Enable (WE) input is 
LOW, the data is entered into the addressed 
location. The addressed location remains 
transparent to the data while the We is 
LOW. Data supplied at the inputs will be 
read out In true (non-inverting) form. Data 
and Write Address inputs are inhibited when 
WE is HIGH. 

Direct acquisition of data stored in any of 


the four registers is made possible by indi¬ 
vidual Read Address inputs (R^ and Rb). 
The addressed word appears at the four 
outputs when the Read Enable (^) is LOW. 
Data outputs are inhibited and remain HIGH 
when the Read Enable Input is HIGH. This 
permits simultaneous reading and writing, 
eliminates recovery times, and is limited in 
speed only by the read time and the write 
time. 

Up to 256 devices can be stacked to in¬ 
crease the word size to 1024 locations by 
tying the open collector outputs together. 
Parallel expansion to generate n-bit words 
is accomplished by driving the enable and 
addrsss inputs of each device in parallel. 


WRITE MODE SELECT TABLE 


OPERATING 

INPUTS 

INTERNAL 

MODE 

WE 

Dn 

LATCHESlb) 

Write Data 

L 

L 

L 


L 

H 

H 

Data Latched 

H 

X 

no change 


NOTE 

b. The Write Address (W/^ & W 0 ) to the “internal latches" 
must be stable while WE is LOW for conventional oper¬ 
ation. 


READ MODE SELECT TABLE 


OPERATING 

MODE 

INPUTS 

OUTPUTS 

RE 

INTERNAL 

LATCHES(c) 

Qn 

Read 

L 

L 

L 

H 

L 

H 

Disabled 

H 

X 

H 


NOTE 

c. The Read Address (R;^ & Rg) changes to select the 
“internal latches” are not constrained by WE or RE op¬ 
eration. 

H HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*”’ 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

'cc 

Supply current 

Vcc = Max 

Mil 


140 




40 

mA 

Com 


150 




40 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

_ 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
rl = 

15pF 

4000 


Cl = 
Rl = 

15pF 

2 k0 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


*PLH 

Propagation delay 

Figure 1 


15 




30 

ns 

tPHL 

Read Enable to output 


30 




30 

ns 

•PLH 

Propagation delay 

Figure 2 


35 




40 

ns 

*PHL 

Read Address to output 


40 




40 

ns 

»PLH 

Propagation delay 

Figure 1 


40 




45 

ns 

*PHL 

Write Enable to output 


45 




40 

ns 

»PLH 

Propagation delay 

Figure 1 


30 1 




45 

ns 

»PHL 

Data to output 


45 




35 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74, and see inside back 
cover for 548/74S and 54LS/74LS specifications. 
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AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Write Enable pulse width 

Figure 3 

25 




25 


ns 


Setup time Data to positive 
going WE 

Figure 3 

10 




10 


ns 

th 

Hold time Data to positive 
going WE 

Figure 3 

15 




16 


ns 

ts 

Setup time Read Address 
to negative going WE 

Figure 3 

16 




15 


ns 


Hold time Read Address to 
positive going WE 

Figure 3 

5.0 




6.0 


ns 


PROPAGATION DELAY READ ENABLE, 
WRITE ENABLE AND DATA TO OUTPUTS 



V,^ = 1.5V for 54/74 and 54S/74S: V|^ = 1.3V for 54LS/74LS 

Figure 1 


PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 



V|^ = 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS 

Figure 2 
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74S172 


LOGIC SYMBOL 


DESCRIPTION 

The “172” is a 16-Bit Multiple Port Register 
File organized as eight words of two bits 
each. Independent, simultaneous read and 
write operations are performed using the 
two 2-bit input ports and two 2-bit output 
ports. One input and one output port are 
completely independent, while the other In¬ 
put and output ports share common address 
inputs. 

The 3-state outputs facilitate expansion up 
to 128 devices for 1024 words. Any number 
of these devices can be operated in parallel 
to generate an n-bit word. 


FEATURES 

• Simultaneous and independent Read 
and Write.operations 

• Expandable to 1024 words on n-bits 

• 3-State outputs 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=S''±5%; Ta=0“C to -t-ZO^C 

MILITARY RANGES 

Vcc=5V± 10%; T/v=-55“C to -l-125“C 

Plastic DIP 

N74S172N 


Ceramic DIP 

N74S172F 


Flatpak 





PIN CONFIGURATION 


AAI QI 


13 Vcc 

aao [E 


13 Aa2 

^A [T 


13 dao 

Dai [T 


13 Deo 

DC1 [l 


13 

CP [T 


13 Ac2 

ab2 he 


m Ad 

abi Hl 


m ACO 

Abo [T 


13 REc 

Qbi [iE 


m 

Qci 01 


TT] Qbo 

GND 


13 Qco 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE'®' 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (n'A) 


40 

-1.6 


WEa 

Write Enable (active LOW) input for Port “A” 

< < 


40 

-1.6 


AaO' Aai. Aa2 Address Inputs for Port “A” 

l|H (mA) 
l|L (mA) 


40 

-0.8 


Dao. Dai 

Data inputs for Port “A” 

> > 


40 

-0.8 


Mb 

Read Enable (active LOW) Input for Port “B” 

l|H (mA) 
l|L (mA) 


40 

-0.8 


Abo. Abi. Ab2 Address inputs for Port “B” 

l|H (/'A) 
l|L (mA) 


40 

-0.8 


Qbo. Qbi 

Data outputs from Port “B” 

II 


-5.2 

16 


WEc 

Write Enable (active LOW) input for Port “C” 

l|H (mA) 
l|L (mA) 


40 

-1.6 


AcO. Aci. Ac2 Address inputs for Port “C” 

l|H (mA) 
l|L (mA) 


40 

-1.6 


Deo. Dei 

Data inputs for Port “C” 

l|H (mA) 
l|L (mA) 


40 

-0.8 



Read Enable (active LOW) input for Port “C” 

I > 


40 

-0.8 


Qco. Qci 

Data outputs from Port “C” 

> > 


-6.2 

16 



NOTE 

a. The slashed numbers indicate a different parametric values for Military/Commercial temperature ranges respectively. 













FUNCTIONAL DESCRIPTION 

The “172” is a high performance 16-bit 
multiport register file with 3-state outputs 
organized as eight words of two bits each. 
Multiple address decoding circuitry is used 
so that the read and write operation can be 
performed independently on up to three 
word locations. Data can be written into two 
word locations through input Port “A" or in¬ 
put Port “C" while data is simultaneously 
read from both output Port “B" and output 
Port “C". 

Port “A" Is an input port which can be used 
to write two bits of data (D^q- ^AI) ‘^to one 
of eight register locations selected by the 
address inputs (A^q. A^i, Aa2)- When the 
Write Enable (WE^) Input is LOW one setup 
time prior to the LOW-to-HIGH transition of 
the Clock (CP) input, the data is written into 
the selected location. 

Port “B” is an output port which can be used 
to read two bits of data from one of eight 
register locations selected by the address 
inputs (Abq, Abi. Ab2 )- When the Read En¬ 
able (REb) is LOW, the selected 2-blt word 
appears on outputs Qbo and Obi- When 
^B's HIGH, the Qbo and Qbi outputs are 
in the high impedance “off” state. The read 
operation is independent of the clock. 

Port “C” is a read/write port that has sepa¬ 
rate data Input and data output sections, but 
common address inputs (Aqq. Aqi, Aq2 )- 
Data can be simultaneously written into and 
read from the same register location. Port 
“C” can be used to write data into one loca¬ 
tion while Port “A" is writing into a different 
location, but data cannot be written reliably 
into the same location simultaneously. 

If both Ports “A” & “C” are enabled for writ¬ 
ing into the same location during the same 
clock cycle, the LOW data will predominate 
if there is a conflict. 

The register operation is essentially a mas¬ 
ter-slave flip-flop. Each master acts as a 
transparent D latch when selected by the 
“A” or “C” address and the clock and appli¬ 
cable write enable are LOW. The data in the 
master is transferred to the slave (or output 
section) following the LOW-to-HIGH transi¬ 
tion of the Clock (CP). The address inputs 
must be stable while the clock and write 
enable inputs are LOW to ensure retention 
of data previously written into the other lo¬ 
cations. Any number of masters can be al¬ 
tered while the clock and write enable are 
LOW, but the new data will not be loaded 
into the slaves, or be available at the out¬ 
puts, until the clock goes HIGH. 


WRITE MODE SELECT TABLE 


OPERATING MODE 

INPUTS 

ADDRESSED REGISTER 


CP 

WE 

Dn 


Write Data(*^) 

t 

1 

1 

L 


t 

1 

h 

H 

Hold(c) 


h 

X 

no change 


READ MODE SELECT TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

RE 

ADDRESSED REGISTER 

Qn 

Read 

L 

L 

L 


L 

H 

H 

Disabled 

_1 

H 

X 

(Z) 


H = HIGH voltage level steady state 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH or HIGH-to-LOW clock 
transition. 

L = LOW voltage level steady state 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

X = Don't care. 

(Z) = High impedance “off” state 

t = LOW-to-HIGH clock transition 

I == HIGH-to-LOW clock transition 

NOTE 

b. The Write Address (A;^ & Aq) to the “internal register” 
must be stable while WE and CP are LOW for conven¬ 
tional operation. 

c. The Write Enable must be HIGH before the HIGH-to- 
LOW Clock transition to ensure that the data in the 
register is not changed. 

BLOCK DIAGRAM 



( ) = Pin numbers 


ACO Aci Ac2 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGEt^) 




TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

PARAMETER 

Min 

Max 

Min 

Max 

Min 

Max 

VOH 

Output HIGH voltage 

Vqc “ IqH “ ”5.2mA 



2.4 




V 

VOL 

Output LOW voltage 

Vcc “ lOL ” 16mA 




0.4 



V 

los 

Output short circuit current 

Vcc = Max VquT = OV 



-18 

-55 



mA 

•cc 

Supply current 

Vcc = Max 




170 



mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 


Cl = 50pF 

Rl = 40012 


Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 



20 




MHz 

IpLH Propagation delay 

tpHL Address (B or C) to output 

Figure 2 




30 

30 



ns 

ns 

IPLH Propagation delay 

tPHL Clock to output 

Figure 1 




38 

38 



ns 

ns 

tpzH R®acl enable time to HIGH 

Figure 3 




30 



ns 

tpzL Read enable time to LOW 

Figure 4 




30 



ns 

^PHZ Disable time from HIGH 

Figure 3, Cl = 5pF 




20 



ns 

tpLZ Disable time from LOW 

Figure 4, Cl = 5pF 




20 

_1 


ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/74S arid 54LS/74LS specifications. 














AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Clock pulse width 

Figure 1 



25 




ns 

*8 

Setup time Write address (A or C) to 
negative going Clock and WE. 

Figure 5 



15 




ns 

th 

Hold time Write address (A or C) to 
positive going Clock and WE 

Figure 5 



0 




ns 

ts(H) 

Setup time HIGH Data to Clock 

Figure 5 



30 




ns 

th(H) 

Hold time HIGH Data to Clock 

Figure 6 



0 




ns 

ts(L) 

Setup time LOW Data to Clock 

Figure 5 



20 




ns 

th(L) 

Hold time LOW Data to Clock 

Figure 6 



0 




ns 

*8 

Setup time LOW WE to 
positive going Clock 

Figure 6 



35 




ns 

♦h 

Hold time LOW WE to 
positive going Clock 

Figure 6 



0 


1 


ns 


Setup time HIGH WE to 
negative going Clock 

Figure 6 



10 




ns 

th 

Hold time HIGH WE to 
positive going Clock 

Figure 6 



0 




hs 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WiDTH 



V|y^ = 1.5V for 54/74 and 54S/74S; 

V|y^ = 1.3V for 54LS/74LS 

Figure 1 


PROPAGATION DELAY READ 
ADDRESS TO OUTPUTS 



V^^ = 1.5V for 54/74 and 54S/74S; V^^ = 1.3V for 54LS/74LS 

Figure 2 
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AC WAVEFORMS (Cont d) 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 



= 1.5V for 54/74 and 548/74S; = 1.3V for 54LS/74LS 

Figure 3 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 



V|^ = 1.5V for 54/74 and 548 / 748; V,^ = 1.3V for 54L8/74L8 

Figure 4 















54/74173 

54LS/74LS173 

DESCRIPTION FEATURES 


The “173” is a Quad D-Type Flip-Flop with 
3-State buffered outputs, a gated Input en¬ 
able and a gated output enable. The device 
is used as a 4-Bit Register capable of driving 
a 3-State bus directly. Data is loaded into 
the register during the LOW-to-HIGH clock 
transition. The Master Reset asynchronous¬ 
ly clears all flip-flops. 


Edge triggered D-Type register 

Gated input enable for “hold” do nothing 

mode 

3-State output buffers 
Gated output enable control 
Pin compatible with the 8T10 and 
DM8551 


LOGIC SYMBOL 



PIN CONFIGURATION 


61, [T 


^ vcc 

[T 


Tsl MR 

Qo [T 


Do 

0, [T 


jU 

Q, |T 


m Dj 

Qj 


TT) Dj 

CP [T 



GND [T 


J]i, 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Wqq = 5V ± 5%; = 0°C to +70“C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°C to +125“C 

Plastic DIP 

N74173N • 

N74LS173N 


Ceramic DIP 

N74173F • 

N74LS173F 

S54LS173F 

Flatpak 



S54LS173W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

Do- Da Data inputs Iih (mA) 

liL (mA) 

40 

-1.6 


20 

-0.4 

Ei,E 2 Clock Enable inputs • 

liL (mA) 

— 

40 

-1.6 


20 

-0.4 

Iih iuA) 

CP Clock (Active HIGH going edge) input 

40 

-1.6 


20 

-0.4 

OEi,OE 2 3-State Output Enable inputs 

^ l(L (mA) 

40 

-1.6 


20 

-0.4 

MR Asynchronous Master Reset 

liL (mA) 

40 

-1.6 


20 

-0.4 

Q 0 -Q 3 3-State outputs 

lOL (mA) 

-5.2 

16 


-1/-2.6(a) 
12/24 (a) 


NOTE 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “173” is a 4-Bit Parallel Load Register 
with clock enable control, 3-State buffered 
outputs and m_aster r^et. When the two 
Clock Enable (Ei and E 2 ) inputs are LOW, 
the data on the D inputs is loaded into the 
register synchronously with the LOW-to- 
HIGH_Clock (CP) transition. When one or 
both E inputs are HIGH one setup time be¬ 
fore the LOW-to-HIGH clock transition, the 
register will retain the previous data. The 
Data inputs and Clock Enable inputs are 
fully edge-triggered and must be stable only 
one setup time before the LOW-to-HIGH 
clock transition. 

The Master Reset (MR) is an active HIGh 
asynchronous input. When the Mr is HIGH 
all four flip-flops are reset (cleared) inde¬ 
pendently of any other input condition. 

The 3-State output buffers are controlled by 
a 2-input NOR gate. When both Output 
Enable (OE 1 and OE 2 ) inputs are LOW, the 
data in the register is presented at the Q 
outputs. When one or both OE inputs is 
HIGH the outputs are forced to a high im¬ 
pedance “off" state. The 3-State output 
buffers are completelyjndependent of the 
register operation; the OE transition do not 
affect the clock and reset operations. 


MODE SELECT—FUNCTION TABLE 


REGISTER 

INPUTS 

OUTPUTS 

OPERATING MODES 

MR 

CP 

El 

iz 

Dn 

Qn (Register) 

Reset (clear) 

H 

X 

X 

X 

X 

L 

Parallel Load 

L 

t 

t 

1 

1 

1 

L 


L 

1 

1 

h 

H 

Hold (No change) 

L 

X 

h 

X 

X 

C|n 

L 

X 

X 

h 

X 

C|n 


3-STATE BUFFER 

INPUTS 

OUTPUTS 

OPERATING MODES 

Qn (Register) 

OE 1 

OE 2 

Qo, Qi, Q 2 , O 3 

Read 

L 

L 

L 

L 

H 

L 

L 

H 

Disabled 

X 

H 

X 

(Z) 

X 

X 

H 

(Z) 


NOTES 

H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
qn = Lower case letters indicate the state of the referenced input (or output) one setup 
time prior to the LOW-to-HIGH clock transition 
X = Don’t care 

(Z) = High impedance “off" state 
I = LOW-to-HIGH transition 


LOGIC DIAGRAM 


Do D, Dj D3 



Qo Qi Qz Q3 


Vcc= Pin 16 
GND= Pin 8 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

VoL Output LOW voltage 

Vcc = Min 

lOL = 16mA 


0.4 





V 

lOL = 12mA 

— 





0.4 

V 

lOL = 24mA 






0.5<c) 

V 

VoH Output HIGH voltage 

Vcc = Min 

loH = See Fan Out Table 

2.4 




2.4 


V 

los Output short circuit 

current 

Vcc = Max, VouT = OV 

-30 

-70 



-30 

-100 

mA 

Icc Supply current 

Vcc = Max 


72 




30 

mA 


AC CHARACTERISTICS T/^ = 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

SOpF 

40on 


Cl = 
rl = 

45 pF 
667n 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


fMAX 

Maximum clock frequency 

Figure 1 

25 




30 


MHz 

tPLH 

Propagation delay 

Figure 1 


43 



— 

18 

ns 

tPHL 

clock to output 



31 




26 

ns 

tPHL 

Propagation delay MR to output 

Figure 4 


27 




36 

ns 

tpZH 

Output enable to HIGH level 

Figure 2 


30 




15 

ns 

tpZL 

Output enable to LOW level 

Figure 3 


30 




18 

ns 

tPHZ 

Output disable from HIGH level 

Figure 2 


14 




13 

ns 

tPLZ 

Output disable from LOW level 

Figure 3 


20 




20 

ns 


AC SETUP REQUIREMENTS Ta = 25°C (See Section 4 for test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(CP) 

Clock pulse width 

Figure 1 

20 




18 


ns 

tw(MR) 

MR pulse width 

Figure 4 

20 




20 


ns 

ts(D) 

Set up time Data to Clock 

Figure 5 

10 




13 


ns 

th(D) 

Hold time Data to Clock 

Figure 5 

10 




0 


ns 

ts(E) 

Set up time Data to Clock 

Figure 5 

17 




17 


ns 

th(B 

Hold time Enable to Clock 

Figure 5 

2 




0 


ns 

trec(MR) 

Recovery time Master 

Reset to Clock 

Figure 4 

10 




17 


ns 


NOTES 

(b> For family dc characteristics, see inside dront cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications, 
ic) This parameter for Commercial Range only. 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 



Figure 1 


OE 


Q 







Figure 2 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 



Figure 3 


MASTER RESET PULSE WIDTH, 

MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

MR 

^Vm 











CP 



p. 





Q 



/ 




Figure 4 



(d) Vm = 1.5V for 54/74 & 54S/74S; Vm = 1.3V for 54LS/74LS. 

(e) The shaded areas indicate when the input is permitted to change for predictable 
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54/74174 

54S/74S174 

54LS/74LS174 

FEATURES 


DESCRIPTION 

The “174" is a Hex D Flip-Flop used primar¬ 
ily as a 6-bit edge-triggered storage regis¬ 
ter. Data on the D inputs is loaded into the 
register during the LOW-to-HIGH transition 
of the clock pulse. The Master Reset (MR) 
input asynchronously clears all flip-flops. 


• Six edge-triggered D flip-flops 

• Three speed-power ranges available 

• Buffered common clock 

• Buffered, asynchronous Master Reset 


LOGIC SYMBOL 



PIN CONFIGURATION 


^ m 


le] vcc 

Qo [T 


IB 

Do [T 



D1 \T 


^ D4 

[E 



D2 |T 


ill D3 

02 |T 


Tol 03 

GND [T 


T] CP 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta= 0°C to -l-70°C 

Vcc=5''± Ta=- 55°C to -l-125"C 

Plastic DIP 

N74174N 



N74S174N • N74LS174N 


Ceramic DIP 

N74174F 

S64174F 


N74S174F • N74LS174F 

S64LS174F 

Flatpak 


S54174W 



S54LS174W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*^) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

liH (mA) 
l|L (mA) 

40 

-1.6 

50 

-2.0 

20 

-0.4 

D 0 -D 5 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 

40 

-1.6 

50 

-2.0 

20 

-0.4 

MR 

Master Reset (active LOW) input 

l|H (mA) 
l|L (mA) 

40 

-1.6 

50 

-2.0 

20 

-0.4 

Qq-Qs 

Outputs 

lOH (mA) 

Iql (•TfiA) 

-800 

16 

-1000 

20 

-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial temperature 
ranges respectively. 
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FUNCTIONAL DESCRIPTION 


The “174” has six edge-triggered D-type 
flip-flops with individual D Inputs and Q out¬ 
puts. The common buffered Clock (CP) and 
Master Reset (MR) Inputs load and reset 
(clear) all flip-flops simultaneously. 

The register is fully edge triggered. The 
state of each D Input, one setup time before 
the LOW-to-HIGH clock transition, is trans¬ 
ferred to the corresponding flip-flop’s Q out¬ 
put. 

All outputs will be forced LOW independent¬ 
ly of Clock or Data inputs by a LOW voltage 
level on the MR input. The device Is useful 
for applications where the true output only is 
required and the Clock and Master Reset 
are common to all storage elements. 


MODE SELECT-FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

CP 

Dn 

Qn 

Reset (clear) 

L 

X 

X 

L 

Load “1” 

H 

t 

h 

H 

Load “0” 

H 

t 

1 

L 


H = HIGH voltage level steady state 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don’t care. 

f = LOW-to-HIGH clock transition. 


LOGIC DIAGRAM 


MR CP Do Di D2 D3 D4 D5 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

>CC 

Supply current 

Vcc = Max 


65 


144 


26 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

400fl 

Cl = 
rl = 

15pF 

280Q 

Cl = 
Rl = 

15pF 

2KQ 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 

25 


75 


30 


MHz 

tPLH 

Propagation delay 

Figure 1 


30 


13 


24 

ns 

tPHL 

Clock to output 


30 


15 


30 

ns 

tPHL 

Propagation delay MR to output 

Figure 2 


35 


15 


35 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 64LS/74LS specifications. 
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AC SETUP REQUIREMENTS: T/v = 25°C (See Section 4 for Test Circuits and Conditions) 

I I I 54/74 I 54S/74S I 54LS/74LS 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

t\/v(L) Clock pulse width (LOW) 

Figure 1 

20 


7.0 


16 

tyv Master Reset pulse width 

Figure 2 

20 


10 


15 

ts(H) Setup time HIGH data to CP 

Figure 3 

20 


5.0 


12 

th(H) Hold time HIGH data to CP 

Figure 3 

0 


3.0 


0 

ts(L) Setup time LOW data to CP 

Figure 3 

20 


5.0 


8.0 

th(L) Hold time LOW data to CP 

Figure 3 

0 


3.0 


0 

*rec Recovery time MR to CP 

Figure 2 

26 


5.0 


16 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


= 1.5V for 54/74 and 54S/74S; = 1.3V for 54LS/74LS. 

Figure 1 


DATA SET-UP AND HOLD TIMES 




MASTER RESET TO OUTPUT DELAY, 
MASTER RESET PULSE WIDTH, AND 
MASTER RESET RECOVERY TIME 


1.5V for 54/74 and 54S/74S: V^ = 1.3V for 54LS/74LS. 


Figure 3 















LOGIC SYMBOL 


54/74175 

54S/74S175 

54LS/74LS175 

DESCRIPTION FEATURES 


The “175” is a Quad edge-triggered D Flip- 
Flop useful for general flip-flop requirements 
where clock and reset inputs are common. 
Data on the D inputs is loaded into thd regis¬ 
ter during the LOW-to-HIGH transition of the 
clock pulse. Each flip-flop Is provided with 
both true and complemented outputs. The 
Master Reset input, when LOW, asynchro¬ 
nously clears all flip-flops. 


Four edge-triggered D flip-flops 
Three speed-power ranges available 
Buffered common clock 
Buffered, asynchronous Master Reset 


4 5 12 13 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


MR [T 


m ''cc 

QO |T 


Isl 03 

QO \T 


TT] 03 

Do \T 


m D3 

Di [T 


JH D2 

Ql |T 


HI Q2 

Ql [T 


"toI 02 

GND [F 


T) CP 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to -l-70“C 

MILITARY RANGES 

VcC=5V± 10%; Ta=- 55X to ■I-125X 

Plastic DIP 

N74175N 

N74S175N • N74LS175N 


Ceramic DIP 

N74175F 

N74S175F • N74LS175F 

S64175F 

S54LS176F 

Flatpak 


S54175W 

S64LS176W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLEl^) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

•iH (mA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

l|H (/«A) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

Jar 

Master Reset (active LOW) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

Oq-Os 

True outputs 

•oh (mA) 

Iql (nfiA) 

-800 

16 

-1000 

20 

-400 

4/ 8 (a) 

Oq'Qs 

Complement outputs 

iOH (/^A) 

Iql (mA) 

-800 

16 

-1000 

20 

-400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 













FUNCTIONAL DESCRIPTION 


The “175” is a quad edge-triggered D-type 
fiip-fjop with individual D inputs and both Q 
and Q ouputs. The common buffered Clock 
(CP) and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The 
state of each D input, one setup time before 
the LOW-to-HIGH clock transition, is trans¬ 
ferred to the corresponding flip-flop’s Q out¬ 
put. 

All Q outputs will be forced LOW independ¬ 
ently of Clock or D ata inputs by a LOW volt¬ 
age level on the MR input. The device is 
useful for applications where both true and 
complement outputs are required, and the 
Clock and Master Reset are common to all 
storage elements. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

CP 

On 

Qn 

Qn 

Reset (clear) 

L 

X 

X 

L 

H 

Load "1” 

H 

t 

h 

H 

L 

Load “0” 

H 

t 

1 


H 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 

f = LOW-to-HIGH clock transition. 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<‘» 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vqc = Max 


45 


96 


18 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

II II 

-1 -1 
O QC 

15pF 

400fi 

Cl = 
Rl = 

15pF 

280(2 

Cl = 
Rl = 

15pF 

2kQ 

Min 

Max 

Min 

Max 

Min 

Max 

fMAX 

Maximum clock frequency 

Figure 1 

25 


50 


35 


MHz 

‘PLH 

Propagation delay 

Figure 1 


30 


12 


22 

ns 

*PHL 

Clock to outputs 



35 


17 


26 

ns 

tPLH 

tPHL 

Propagation delay 

MR to outputs 

Figure 3 


25 

35 


15 

22 


24 

28 

ns 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 64LS/74LS specifications. 
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AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(L) Clock pulse width (LOW) 

Figure 1 

20 


12 


16 


ns 

tyv Master Reset pulse width 

Figure 3 

20 


12 


15 


ns 

ts(H) Setup time HIGH data to CP 

Figure 2 

20 


8.0 


12 


ns 

th(H) Hold time HIGH data to CP 

Figure 2 

0 


2.0 


5.0 


ns 

ts(L) Setup time LOW data to CP 

Figure 2 

12 


8.0 


6.0 


ns 

th(L) Hold time LOW data to CP 

Figure 2 

0 


2.0 


0 


ns 

tree Recovery time MR to CP 

Figure 3 

25 


15 


20 


ns 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



= 1.5V for 54/74 and 54S/74S; = 1.3V for 54LS/74LS. 

Figure 1 


DATA SET-UPAND HOLD TIMES 



V|^ = 1.5V for 54/74 and 54S/74S: Vj^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 2 


MASTER RESET TO OUTPUT DELAY, 
MASTER RESET PULSE WIDTH, AND 
MASTER RESET RECOVERY TIME 



V|^ = 1.5V for 54/74 and 543/748; = 1.3V for 54LS/74LS. 


Figure 3 
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54/74180 


LOGIC SYMBOL 


DESCRIPTION 

The “180” is a 9-Bit Parity Genera¬ 
tor/Checker which features Odd and Even 
parity outputs. It is used for detecting errors 
in high speed data transfers. The two enable 
inputs allow the device to be used to gener¬ 
ate or check either odd or even parity. Ex¬ 
pansion is easily accomplished by cascad¬ 
ing any numbers of 8-bit stages. 


FEATURES 

• Word-length easily expanded by 
cascading 

• Generate even or odd parity 

• Checks for parity errors 

• See “280” for faster parity checker 


8 9 10 11 12 13 1 2 



vcc = 

GND = Pin 7 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=®V±5%; Ta=0X to -hTOX 

MILITARY RANGES 

Vcc=5V± 10%; Ta=-55“C to -H25“C 

Plastic DIP 

N74180N 


Ceramic DIP 

N74180F 

S54180F 

Flatpak 


S54180W 


i6 Cl 


33 Vcc 

i7 [I 


j1] Is 

PE m 


JH 14 

PO [H 


m >3 

E 


33 l2 

So E 


T] li 

GND E 


El '0 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

10-17 

Data inputs 

Iih(mA) 

l|L(mA) 

40 

-1.6 



Pe 

Even Parity enable input 

II 

80 

-3.2 



Po 

Odd Parity enable input 

IlHCiKA) 

l|L(mA) 

80 

-3.2 



Se 

Even parity output 

ioh(m) 

lOLtniA) 

-800 

16 



20 

Odd parity output 

IOH(mA) 

lOL(niA) 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial tem¬ 
perature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “180” is a 9-bit parity generator or 
checker commonly used to detect errors in 
high speed data transmission or data re¬ 
trieval systems. Both Even and Odd parity 
enable inputs and parity outputs are avail¬ 
able for generating or checking parity on 8- 
bits. 

True active HIGH or true active LOW parity 
can be generated at both the Even and Odd 
outputs. True active HIGH parity is estab¬ 
lished with Even Parity enable input (P^) set 
HIGH and the Odd Parity enable Input (Pq) 
set LOW. True active LOW parity is estab¬ 
lished when Pg Is LOW and Pq is HIGH. 
When both enable inputs are at the same 
logic level, both outputs will be forced to the 
opposite logic level. 

Parity checking of a 9-bit word (8-bit plus 
parity) is possible by using the two enable 
inputs plus an inverter as the ninth data in¬ 
put. To cheek for true active HIGH parity, the 
ninth data input is tied to the Pq input and an 
inverter is connected between the Pq and 
Pg Inputs, To check for true active LOW par¬ 
ity, the ninth data input is tied to the Pg input 
and an inverter is connected between the P^ 
and Pq inputs. 

Expansion to larger word sizes is accom¬ 
plished by serially cascading the “180” in 8- 
bit increments. The Even and Odd parity out¬ 
puts of the first stage are connected to the 
corresponding Pg and Pq inputs respective¬ 
ly of the succeeding stage. 


TRUTH TABLE 


INPUTS 



OUTPUTS 

Number of HIGH 
Data inputs (Iq-I?) 

Pe 

Po 

2e 

So 

Even 

H 

L 

H 

L 

Odd 

H 

L 

L 

H 

Even 

L 

H 

L 

H 

Odd 

L 

H 

H 

L 

X 

H 

H 

L 

L 

X 

L 

L 

H 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


LOGIC DIAGRAM 



Vcc = Pin 14 
GND = Pin 7 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 






54/74 

54S/74S 

64LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Ice 

Supply current 

Vec = Max 

Mil 


49 





mA 

Com 


66 





mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: T/v=25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 


*PLH Propagation delay 

tpHL Data to Even output 

tPLH Propagation delay 

tpHL Data to Odd output 

*PLH Propagation delay 

tpHL Data to Even output 

^PLH Propagation delay 

^PHL Data to Odd output 

tpLH Propagation delay 

tPHL Pe or Pq to output 

AC WAVEFORMS _ 

WAVEFORM FOR INVERTING OUTPUTS 


TEST CONDITIONS 


Figures 1 & 2 
PO = 0V 

Figures 1 & 2 
PO = OV 

Figures 1 & 2 
Pe = OV 

Figures 1 & 2 
Pe = OV 

Figure 1 


54/74 

54S/74S 

54LS/74LS 

JJ O 
I- 1- 

II II 

15pF 

400Q 



Min 

Max 

Min 

Max 

Min 

Max 


60 

68 






48 

38 






48 

38 






60 

68 






20 

10 






WAVEFORM FOR NON-INVERTING OUTPUTS 


= 1.5V for 54/74 & 54S/74S; V|^ = 1.3V for 54LS/74LS 

Figure 1 


V,^ = 1.5V for 54/74 & 54S/74S; V^/| = 1.3V for 54LS/74LS 

Figure 2 
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54/74181 

54S/74S181 

54LS/74LS181 


LOGIC SYMBOL 


DESCRIPTION 

The “181” is a 4-bit Arithmetic Logic Unit 
(ALU) which can perform all the possible 16 
logic operations on two variables and a vari¬ 
ety of arithmetic operations. The “181” can 
be expanded in 4-bit increments to operate 
on any word length with a minimum loss in 
performance. 


FEATURES 

• Provides 16 arithmetic operations 
ADD, SUBTRACT, COMPARE, DOUBLE 
pius tweive other arithmetic 
operations 

• Provides aii 16 iogic operations of two 
variables EXCLUSiVE-OR, COMPARE, 
AND, NAND, NOR, OR, plus ten other 
logic operations 

• Full lookahead carry for high speed 
arithmetic operation on long words 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc= 5V±5%; T/^=0“C to -1-70*0 

MILITARY RANGES 

Vcc=®''± Ta=- 55“C to -1-125*0 

Plastic DIP 

N74181N 

N74S181N • N74LS181N 


Ceramic DIP 

N74181F 

N74S181F • N74LS181F 

S54181F 

S64S181F • S54LS181F 

Flatpak 


S64LS181W 



PIN CONFIGURATION 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

A0-A3 

Operand A (active LOW) inputs 

l|H (mA) 
l|L (mA) 

120 

-4.8 

160 

-6.0 

60 

-1.2 

B0-B3 

Operand B (active LOW) inputs 

< < 

s'! 

120 

-4.8 

160 

-6.0 

60 

-1.2 

Sq-Ss 

Function Select inputs 

I|H (a'A) 
l|L (mA) 

160 

-6.4 

200 

-8.0 

80 

-1.6 

M 

Mode control input 

If 

40 

-1.6 

50 

-2.0 

20 

-0.4 

Cn 

Carry input 

IlH (aA) 
l|L (mA) 

200 

-8.0 

250 
- 10 

100 

-2.0 

P0-F3 

Function (active LOW) outputs 

If 

-800 

16 

-1000 

20 

-400 

4/8 (a) 

A = B 

Comparator output (open collector) 

II 

+250 

16 

+250 

20 

+ 100 

4/8 (a) 

G 

Carry Generate (active LOW) output 

•oh ()^A) 

Iql (nf^A) 

-800 

16 

-1000 

20 

-400 

16 

P 

Carry Propagate (active LOW) output 

3 

> > 

-800 

16 

-1000 

20 

-400 

8.0 

Cn 4- 4 

Ripple Carry output 

•oh (a^A) 

•OL (^A) 

-800 

16 

-1000 

20 

-400 

4/8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “181” is a 4-bit high speed parallel 
Arithmetic Logic Unit (ALU). Controlled by 
the four Function Select Inputs (Sq . . . S 3 ) 
and the Mode Control Input (M), it can 
perform all the 16 possible logic operations 
or 16 different arithmetic operations on 
active HIGH or active LOW operands. The 
Function Table lists these operations. 

When the Mode Control Input (M) is HIGH, all 
internal carries are inhibited and the device 
performs logic operations on the individual 
bits as listed. When the Mode Control Input 
is LOW, the carries are enabled and the 
device performs arithmetic operations on 
the two 4-bit words. The device 
incorporates full internal carry lookahead 
and provides for either ripple carry between 
devices using the Cn +4 output, or for carry 
lookahead between packages using the 
signals P (Carry Propagate) and G (Carry 
Generate). P and G are not affected by carry 
in. When speed requirements are not 
stringent, it can be used in a simple ripple 
carry mode by connecting the Carry Output 
(Cn-f 4 ) signal to the Carry Input (Cp) of the 
next unit. For high speed operation the 
device is used in conjunction with the “182" 
carry lookahead circuit. One carry 
lookahead package is required for each 
group of four “181” devices. Carry 
lookahead can be provided at various levels 
and offers high speed capability over 
extremely long word lengths. 

The A=B output from the device goes HIGH 
when all four F outputs are HIGH and can be 
used to indicate logic equivalence over four 
bits when the unit is in the subtract mode. 
The A=B output is open collector and can be 
wired-AND with other A=B outputs to give a 
comparison for more than four bits. The A=B 
signal can also be used with the Cn -(-4 
signal to indicate A>B and A<B. 

The Function Table lists the arithmetic 
operations that are performed without a 
carry In. An Incoming carry adds a one to 
each operation. Thus, select code LHHL 
generates A minus B minus 1 (2s 
complement notation) without a carry in and 
generates A minus B when a carry is 
applied. Because subtraction is actually 
performed by complementary addition (Is 
complement), a carry out means borrow; 
thus a carry Is generated when there is no 
underflow and no carry is generated when 
there is underflow. 

As indicated, this device can be used with 
either active LOW inputs producting active 
LOW outputs or with active HIGH inputs 
producing active HIGH outputs. For either 
case the table lists the operations that are 
performed to the operands labeled inside 
the logic symbol. 


MODE SELECT—FUNCTION TABLE 


S3 

MODE SELECT 
INPUTS 

S 2 Si 

So 

ACTIVE HIGH INPUTS 
& OUTPUTS 

LOGIC 
(M = H) 

ARITHMETRIC** 

(M = L) (Cn = H) 

L 

L 

L 

L 

A 

A 

L 

L 

L 

H 

A + B 

A + B 

L 

L 

H 

L 

AB 

A + B 

L 

L 

H 

H 

Logical 0 

minus 1 

L 

H 

L 

L 

AB 

A plus AB 

L 

H 

L 

H 

B 

(A + B) plus AB 

L 

H 

H 

L 

A0B 

A minus B minus 1 

L 

H 

H 

H 

AB 

AB minus 1 

H 

L 

L 

L 

A -H B 

A plus AB 

H 

L 

L 

H 

A0B 

A plus B 

H 

L 

H 

L 

B 

(A -1-1) plus AB 

H 

L 

H 

H 

AB 

AB minus 1 

H 

H 

L 

L 

Logical 1 

A plus A* 

H 

H 

L 

H 

A +B 

(A + B) plus A 

H 

H 

H 

L 

A + B 

(A + B) plus A 

H 

H 

H 

H 

A 

A minus 1 


L = LOW voltage level 
H = HIGH voltage level 


’Each bit is shifted to the next more significant position 
* ’Arithmetic operations expressed in 2s complement notation 


S3 

MODE SELECT 
INPUTS 

S2 Si 

So 

ACTIVE LOW INPUTS 
& OUTPUTS 

LOGIC 
(M = H) 

ARITHMETIC** 

(M = L) (Cn = L) 

L 

L 

L 

L 

A 

A minus 1 

L 

L 

L 

H 

AB 

AB minus 1 

L 

L 

H 

L 

A + B 

AB minus 1 

L 

L 

H 

H 

Logical 1 

minus 1 

L 

H 

L 

L 

A + B 

A plus (A + B) 

L 

H 

L 

H 

B 

AB plus (A + B) 

L 

H 

H 

L 

A0B 

A minus B minus 1 

L 

H 

H 

H 

A + B 

A +B 

H 

L 

L 

L 

AB 

A plus (A + B) 

H 

L 

L 

H 

A0B 

A. plus B 

H 

L 

H 

L 

B 

AB plus (A + B) 

H 

L 

H 

H 

A + B 

A + B 

H 

H 

L 

L 

Logical 0 

A plus A* 

H 

H 

L 

H 

AB 

AB plus A 

H 

H 

H 

L 

AB 

AB plus A 

H 

H 

H 

H 

A 

A 


ACTIVE LOW OPERANDS 

21 23 22 21 20 19 18 


a u u n 


Cn 

AqBo 

Al Bi 

A 2 B 2 

A 3 B 3 
Cn+4 

- 16 

M 




A = B 

- 14 

So 




G 

0 — 17 

5 1 

5 2 




P 

0 — 15 

S 3 

FO 

Fl 

F 2 

F3 



T~ 

9 

T~ 

10 

T 

11 

? 

13 



ACTIVE HIGH OPERANDS 


21 23 22 21 20 19 18 
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LOGIC DIAGRAM 






















DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(>>) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Vql Output LOW voltage for P output 

Vec = Min. Iql 

= See Fanout Table 

Mil 


0.4 


0.5 


0.6 

V 

Com 


0.4 


0.5 


0.5 

V 

Vql Output LOW voltage for G output 

Vcc = Min, Iql 

= See Fanout Table 

Mil 


0.4 


0.5 

. 

0.7 

V 

Com 


0.4 

. 

0.5 

. 

0.7 

V 

•CC Supply current 

Vcc “ Max 

VB = Vcn = OV 

Mil 


127 


220 


32 

mA 

Com 


140 


220 


34 

mA 

Ice Supply current 

Vcc “ Max 

VA=VB=Vcn=OV 

Mil 


135 


220 


35 

mA 

Com 


150 


220 


37 

mA 


AC CHARACTERISTICS: = 25° (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNiT 

II II 

-1 -1 
o cc 

15pF 

400Q 

II II 

15pf 

28012 

Cl = 
rl = 

15pF 

2 kl2 

Min 

Max 

Min 

Max 

Min 

Max 

•PLH 

Propagation delay 

M=OV, Sum or Diff Mode 


18 


10.5 


27 

ns 

•PHL 

Cn to Cn+4 

See Figure 2 and Tables 1 & II 


19 


10.5 


10 

ns 

<PLH 

Propagation delay 

M=OV. Sum or Diff Mode 


19 


12 


26 

ns 

*PHL 

Gn to F outputs 

See Figure 2 and Tables 1 & II 


18 


12 


20 

ns 

»PLH 

Propagation delay 

M=Si=S2 =OV, So=S3=4.5V 


19 


12 


29 

ns 

<PHL 

A or B inputs to G output 

Sum Mode, See Figure 2 


19 


12 


23 

ns 



and Table 1 








tPLH 

Propagation delay 

M=So=S3=OV. Si=S2=4.5V 


25 


16 


32 

ns 

*PHL 

A or B inputs to G output 

Diff Mode, See Figure 3 


25 


15 


32 

ns 



and Table II 








tPLH 

Propagation delay 

M=Si=S2 =OV, So=S3=4.5V 


19 


12 


30 

ns 

tPHL 

A or B inputs to P output 

Sum Mode, See Figure 2 


25 


12 


30 

ns 



and Table 1 








tPLH 

Propagation delay 

M=So=S3 =OV, Si=S2=4.5V 


25 


15 


30 

ns 

tPHL 

A of B inputs to P output 

Diff Mode, See Figure 3 


25 


15 


33 

ns 



and Table 11 








»PLH 

Propagation delay 

M=Si=S2=OV, So=S3=4.5V 


42 


16.5 


32 

ns 

*PHL 

Aj or Bj inputs to 

Sum Mode, See Figure 2 


32 


16.5 


20 

ns 


Fj outputs 

and Table 1 








*PLH 

Propagation delay 

M=So=S3=OV, Si=S2=4.5V 


48 


20 


32 

ns 

tPHL 

Aj or Bj inputs to 

Diff Mode, See Figure 3 


34 


22 


32 

ns 


Fj outputs 

and Table II 








<PLH 

Proagatlon delay 

M=4.5V, Logic Mode 


48 


20 


33 

ns 

‘PHL 

Aj or Bj Inputs to 

See Figure 2 and Table III 


34 


22 


38 

ns 


Fj outputs 









tPLH 

Propagation delay 

M=OV, So=S3=4.5V, Si = 


43 


18.5 


38 

ns 

‘PHL 

A of B inputs to 

S2=OV. Sum Mode, See 


41 


18.5 


38 

ns 


Cn +4 output 

Figure 1 and Table 1 








‘PLH 

Propagation Delay 

M=OV, So=S3=OV, Si=S2= 


50 


23 


41 

ns 

‘PHL 

A or B inputs to 

4.5V. Diff Mode, See 


50 


23 


41 

ns 


Cn +4 output 

Figure 4 and Table 11 








‘PLH 

Propagation delay 

M=So=S3=OV, Si=S2=4.5V 


50 


23 


50 

ns 

‘PHL 

A or B inputs to 

Diff Mode, See Figure 3 


48 


30 


62 

ns 


A=B output 

and Table It 
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SUM MODE TEST TABLE 1 


FUNCTION INPUTS: Sq = S3 = 4.5V, Si = Sg = M = ov 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

APPLY 4.5V 

APPLY GND 

APPLY 4.5V 

APPLY GND 

*PLH 

‘PHL 

Aj 

Bi 

None 

Remaining 

A and B 

^n 

Fi 

‘PLH 

‘PHL 

Bi 

Ai 

None 

Remaining 

A and B 

Cn 

Fi 

‘PLH 

‘PHL 

Ai 

Bi 

None 

None 

Remaining 

A and B, Cp 

P 

‘PLH 

‘PHL 

Bi 

Ai 

None 

None 

Remaining 

A and B, Cp 

P 

‘PLH 

‘PHL 

Ai 

None 

Bi 

Remaining 

1 

Remaining 

A,Cn 

G 

‘PLH 

‘PHL 

Bi 

None 

Ai 

Remaining 

B 

Remaining 

A, Cp 

G 

‘PLH 

‘PHL 

Ai 

None 

Bi 

Remaining 

B 

Remaining 

A, Cn 

Cn + 4 

‘PLH 

‘PHL 

Bi 

None 

Aj 

Remaining 

B 

Remaining 

A, Cp 

Cn + 4 

‘PLH 

‘PHL 

Cn 

None 

None 

All 

A 

All 

B 

Any F 

O'" Cn + 4 


DIFF MODE TEST TABLE II FUNCTION INPUTS: Si = S2 = 4.5 V. Sq = S3 = M = ov 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

APPLY 4.5V 

APPLY GND 

APPLY 4.5V 

APPLY GND 

‘PLH 

‘PHL 

Ai 

None 

Bi 

Remaining 

A 

Remaining 

B. Cn 

Fi 

‘PLH 

‘PHL 

Bi 

Ai 

None 

Remaining 

A 

Remaining 

B, Cn 

Fi 

‘PLH 

‘PHL 

Ai 

None 

Bi 

None 

Remaining 

A and B, Cp 

P 

‘PLH 

‘PHL 

Bi 

Ai 

None 

None 

Remaining 

A and B, Cf, 

P 

‘PLH 

‘PHL 

Ai 

Bi 

None 

None 

Remaining 

A and B, Cp 

G 

‘PLH 

‘PHL 

Bi 

None 

Ai 

None 

Remaining 

A and B, Cp 

G 

‘PLH 

‘PHL 

Ai 

None 

Bi 

Remaining 

A 

1 

Remaining 

B, Cn 

A = B 

‘PLH 

‘PHL 

Bi 

Ai 

None 

Remaining 

A 

Remaining 

B. Cn 

A = B 

‘PLH 

‘PHL 

Ai 

Si 

None 

None 

Remaining 

A and B, Cp 

Cn + 4 

‘PLH 

‘PHL 

Bi 

None 

Ai 

None 

Remaining 

A and B, Cp 

Cn + 4 

‘PLH 

‘PHL 

Cn 

None 

None 

Alt 

A and B 

None 

Any F 

O'" Cp + 4 
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LOGIC MODE TEST TABLE III 



INPUT 

OTHER INPUT SAME BIT 

PARAMETER 

UNDER 

APPLY 4.5V 

APPLY GND 


TEST 



tPLH 


Bj 

None 

tPHL 




*PLH 



None 

tPHL 





AC WAVEFORMS 



















54/74182 

54S/74S182 


LOGIC SYMBOL 


DESCRIPTION 

The "182" Is a high speed Carry Lookahead 
Generator. It is generally used with the 
“181”, 2901-1, or other 4-bit Arithmetic Log¬ 
ic Units to provide high speed lookahead 
over word lengths of more than four bits. The 
“182" accepts up to four sets of Carry Gen¬ 
erate functions, Carry Propagate functions, 
and a Carry Input from four ALU’s and pro¬ 
vides the three Carry Out signals required 
by the ALU’s. It also provides the next level 
auxiliary functions needed for further levels 
of lookahead. 


FEATURES 

• Provides carry lookahead across a 
group of four ALU’s 

• Multi-level lookahead for high speed 
arithmetic operation over long word 
lengths 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0X to +70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to -l-125“C 

Plastic DIP 

N74182N • N74S182N 


Ceramic DIP 

N74182F • N74S182F 

S54182F • S54S182W 

Flatpak 




4 3 

i 

2 1 

-LL 

15 14 6 5 

ii A A 


PO Go 

Cn 

Pi Gi 

P2 G2 P 3 G 3 
G 

0 — 10 

Cn+x 

Cn-t-y 

P 

Cn+r 

0 - 7 

1 

12 

11 

1 

9 



Vcc ~ P'" 

GND = Pin 8 


I _I 

PIN CONFIGURATION 

cn 


rsl vec 

Pi [T 


JU *^2 

Go[T 


~u] G 2 

po cn 


'TJI Cn 

G 3 [T 


“iTI Cn+x 

P 3 [T 


11 1 Cn+y 

p[I 


Tol G 

gnd[T 


9 1 Cn+z 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE‘*> 


PINS 

DESCRIPTION 


54/74 

64S/74S 

54LS/74LS 

^n 

Carry input 

l|H (/‘A) 
l|L (mA) 

80 

-3.2 

50 

-2.0 


P3 

Carry Propagate (active LOW) input 

l|H (M) 
l|L (mA) 

120 

-4.8 

100 

-4.0 


P2 

Carry Propagate (active LOW) input 

l|H (aA) 
l|L (mA) 

160 

-6.4 

160 

-6.0 


P0.P1 

Carry Propagate (active LOW) input 

l|H (M) 
l|L (mA) 

200 

-8.0 

200 

-8.0 


G3 

Carry Generate (active LOW) input 

l|H (»‘A) 
l|L (mA) 

200 

-8.0 

200 

-8.0 


Go*Q2 

Carry Generate (active LOW) input 

l|H (f^A) 
l|L (mA) 

360 

-14.4 

350 

-14.0 


Gl 

Carry Generate (active LOW) Input 

l|H (i^A) 
l|L (mA) 

400 

-16.0 

400 

-16.0 


Cn+x,^n+y» 

Cn-fz 

Carry outputs 

> > 

-800 

16 

-1000 

20 


P 

Carry Propagate (active LOW) output 

> > 

-800 

16 

-1000 

20 


G 

Carry Generate (active LOW) output 

lOH (mA) 

Iql (mA) 

-800 

16 

-100 

20 



NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “182” carry lookahead generator ac¬ 
cepts up to four pairs of active LOW Carry 
Prop^at^ •P2'P3) Carry Gener¬ 

ate (Gq.G- 1.62.63) signals and an active 
HIGH Carry Input (Cp) and provides antici¬ 
pated active HIGH carries 
(Cn-|-x»Cn-|-y.Cn+z) across four groups of 
binary adders. The “182” also has active 
LOW_Carry Propagate (P) and Carry Gener¬ 
ate (G) outputs which may be used for fur¬ 
ther levels of lookahead. 

The logic equations provided at the outputs 
are: 

Cn-fx = Go + PoGn 

Gn-l-y = Gi + PiGq = PiPoCn 

Gn-l-z = G2 + P2G1 + P2P2G0 + PaPiPoGn 

G = G 3 -I- P 3 G 2 + P 3 P 2 G 1 + P 3 P 2 P 1 G 0 

P = P3P2P1P0 


Also, the “182” can also be used with binary 
ALUs in an active LOW or active HIGH input 
operand mode. The connections to and from 
the ALU to the carry lookahead generator 
are identical in both cases. 


TRUTH TABLE 


INPUTS 

OUTPUTS 

Cn 

Go 

Po 

Gl 

Pi 

G2 

P2 

G3 

P 3 

Gn+x 

Gn+y 

Gn+z 

G 

P 

X 

H 

H 







L 





L 

H 

X 







L 





X 

L 

X 







H 





H 

X 

L 







H 





X 

X 

X 

H 

H 






L 




X 

H 

H 

H 

X 






L 




L 

H 

X 

H 

X 






L 




X 

X 

X 

L 

X 






H 




X 

L 

X 

X 

L 






H 




H 

X 

L 

X 

L 






H 




X 

X 

X 

X 

X 

H 

H 





L 



X 

X 

X 

H 

H 

H 

X 





L 



X 

H 

H 

H 

X 

H 

X 





L 



L 

H 

X 

H 

X 

H 

X 





L 



X 

X 

X 

X 

X 

L 

X 





H 



X 

X 

X 

L 

X 

X 

L 





H 



X 

L 

X 

X 

L 

X 

L 





H 



H 

X 

L 

X 

L 

X 

L 





H 




X 


X 

X 

X 

X 

H 

H 




H 



X 


X 

X 

H 

H 

H 

X 




H 



X 


H 

H 

H 

X 

H 

X 




H 



H 


H 

X 

H 

X 

H 

X 




H 



X 


X 

X 

X 

X 

L 

X 




L 



X 


X 

X 

L 

X 

X 

L 




L 



X 


L 

X 

X 

L 

X 

L 




L 



L 


X 

L 

X 

L 

X 

L 




L 




H 


X 


X 


X 





H 



X 


H 


X 


X 





H 



X 


X 


H 


X 





H 



X 


X 


X 


H 





H 



L 


L 


L 


L 





L 


LOGIC DIAGRAM 

Cn Go Po Gl P1 Gz Pz G3 P3 



Vcc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^’’) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max 

Mil 


65 


99 



mA 

Com 


72 


109 



mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl= 15pF 

Rl = 400ft 

Cl = 15pF 

Rl = 280ft 


Min 

Max 

Min 

Max 

Min 

Max 

^PLH Propagation delay Gn 

tPHL O'” Pn to any C output 

Figure 1 


17 

22 


7.0 

7.0 



ns 

ns 

tPLH Propagation delay 

tPHL Gn or Pp to G output 

Figure 2 


17 

22 


7.6 

10.5 



ns 

ns 

tPLH Propagation delay 

tPHL Pn to P output 

Figure 2 


17 

22 


6.6 

10 



ns 

ns 

tPLH Propagation delay 

tPHL Gp to any C output 

Figure 2 


17 

22 


10 

10.5 



ns 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC WAVEFORMS 


Waveform for Inverting Outputs 

V,N • 

V-vm 

l\ 



VOUT Vm 

7 ^ 

V|^ = 1.5V for 54/74 and 54S/74S: = 1.3V for 54LS/74LS 

Figure 1 



Waveform for Non-inverting Outputs 

V|N -X-Vm 

^Vm 

'\ 



VOUT ' \^Vm 

^vm 

V^^ = 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS 

Figure 2 
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LOGIC SYMBOL 


54S/74S189 

54LS/74LS189 (Preliminary data) 
FEATURES 


16~words by 4-bit memory 
On-chip address decoding 
Inverted data at outputs 
3-State outputs for easy expansion 


DESCRIPTION 

The “189” is a 64-Bit high-speed 
Read/Write Random Access Memory for 
use as a “scratch pad” memory with non¬ 
destructive read-out. Memory cells are or¬ 
ganized in a matrix to provide 16 words of 
four bits each. Four buffered Address 
(A 0 -A 3 ) inputs are decoded on the chip to 
select one of the sixteen memory words for 
read or write operations. Four buffered Data 
inputs (D 1 -D 4 ) and four 3-state data out¬ 
puts are provided for versatile memory ex¬ 
pansion. Data at the outputs is inverted from 
the data which was written into the memory. 
When the write mode is selected the outputs 
are in the high impedance “off” state. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


2 4 6 10 12 3 



Vcc “ 

GND = Pin 8 


PIN CONFIGURATION 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V ± 5%; Ta= 0°C to -l-yO^C 

MILITARY RANGES 

VcC=5V± 10%; TA=”t>5“C to +125“C 

Plastic DIP 

N74S189N 

• N74LS189N 


Ceramic DIP 

N74S189F 

• N74LS189F 

S64S189F • S54LS189F 

Flatpak 





Ao Cl 


le] vcc 

^ Cl 


31] A1 

WE Cl 


33 A2 

Di [T 


31] A3 

oi [T 


33 04 

d2 Cl 


33 04 

02 d 


To] D 3 

GND Cl 


T] 03 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Aq-AS 

Address inputs 

l|H (mA) 
l|L W 


26/10 (a) 
~150/-100(a) 

20 

-100 

cs 

Chip Select (active LOW) enable Input 

l|H (mA) 
l|L (mA) 


25/10 (a) 
-150/-100(a) 

20 

-400 

WE 

Write Enable (active LOW) input 

>> 


25/10 (a) 
150/-100(a) 

20 

-400 

D 1 -D 4 

Data inputs 

l|H (mA) 
l|L (M) 


25/10 (a) 
-150/-100 (a) 

20 

-400 

01-04 

Data (inverting) outputs 

> > 


-2.0 

16 

-1/-2.6 (a) 
12/ 24 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “189” is a high-speed array of 64 mem¬ 
ory cells organized as 16 words of four bits 
each. A one-of-sixteen address decoder se¬ 
lects a single word which is specified by the 
four Address inputs (Aq—A 3). A READ oper¬ 
ation is initiated after the address lines are 
stable when the Write Enable (WE) input is 
HIGH and the Chip Select-Memory Enable 
(CS) input is LOW. Data is read at the out¬ 
puts inverted from the data which was writ¬ 
ten into the ndemory. 

A WRITE operation requires that the WE and 
CS inputs be LOW. The address inputs must 
be stable during the WRITE mode for pre¬ 
dictable operation. When the write mode is 
selected the outputs are In the high imped¬ 
ance “off” state. The selected memory cells 
are transparent to changes in the data dur¬ 
ing the WRITE mode. Therefore, data must 
be stable one setup time before the LOW-to- 
HIGH transition of ^ or WE. 


MODE SELECT—FUNCTION 
TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

CS 

WE 

Dn 

On 

Write - Disable 

L 

L 

L 

(Z) 

Outputs 

L 

L 

H 

(Z) 

Read 

L 

H 

X 

Data 

Store - Disable 
Outputs 

H 

X 

X 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

Data = Read complement of data from addressed word 
location 

(Z) = High impedance "off” state 


BLOCK DIAGRAM 



Vpc = Pin 16 Di 0i D2 02 D3 03 D4 04 

GND = Pin 8 
( ) = Pin number 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE***’ 


PARAMETER 




54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

VoL 

Output LOW voltage 

Vec “ 

Mil 




0.5 



V 

Iql “ 16mA 

Com 




0.45 



V 



Vec “ 

Iql = 

12mA 






0.4 

V 



•OL = 

24mA 






0.5(c) 

V 

Vqh 

Output HIGH voltage 

Vqc = Min 

Iqh 6 ee Fan-Out Table 



2.4 


2.4 


V 

Ice 

Supply current 

Vec = Max 

Mil 




110 


45 

mA 

Com 

_ 




110 


37 

mA 


See BIPOLAR & MOS MEMORY DATA MANUAL for 54S/74S189 AC Characteristics 
NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial Range only. 
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54/74190 

54LS/74LS190 


DESCRIPTION 


FEATURES 


The “190” Is a presettable BCD/Decade 
Up/Down Counter with state changes of the 
counter synchronous with the LOW-to-HIGH 
transition of the Clock Pulse input. 

The clrcuiUeatures an asynchronous Paral¬ 
lel Load (PL) input which overrides counting 
and loads the data present on the Dp inputs 
Into the flip-flops. Synchronous expansion In 
a multistage counter is made possible by a 
Count Enable (CE) input. The count up or 
count down mode is determined by an 
Up/Down (U/D) input. A variety of methods 
for generating carry/borrow signals in 
multistage counter application is made pos¬ 
sible by Terminal Count (TC) and Ripple 
Clock (RC) outputs. 


Synchronous, reversible BCD/Decade 
counting 

Asynchronous parallel load capability 
Count enable control for synchronous 
expansion 

Single Up/Down control input 


LOGIC SYMBOL 



11 

4 

15 1 

1 1 

10 

9 

1 


5 - 

PL 

U/D 

Do Di 

D2 

D 3 

RC 

0— 13 

4 -O 

CE 





14 - 

CP 

Qo Qi 

02 

TC 

°3 

- 12 



1 1 

3 2 

1 

6 

1 

7 


O < 

ZO 

OO 

II II 

Pin 16 

Pin 8 






PIN CONFIGURATION 


Di \T 


HI Vcc 

Ql [T 


H Do 

Qo [T 


ITI CP 

CE [T 


"in RC 

U/D [T 


jH 

02 [T 


Til PL 

Q3 [T 


To] D2 

GND [T 


1 ] D3 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0“C to -l-70°C 

MILITARY RANGES 

Vcc = 5V ± lO'Vo; = -55°C to +125°C 

Plastic DIP 

N74190N • N74LS190N 


Ceramic DIP 

N74190F • N74LS190F 

S54190F • S54LS190F 

Flatpak 

_i 

S64190W • S54LS190W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock Pulse (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 


Clock Enable (active LOW) input 

l|H (mA) 
l|L (mA) 

120 

-4.8 


60 

-1.2 

U/D 

Up/Down count control input 

3 

> > 

40 

-1.6 


20 

-0.4 

PL 

Parallel Load (active LOW) input 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

Dn 

Parallel Data Inputs 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

On 

Counter outputs 

II 

-800 

16 


-400 

4/8(a) 

TC 

Terminal Count output 

lOH (mA) 

Iql (f^iA) 

-800 

16 


-400 

4/8(a) 

RC 

Ripple Clock (active LOW pulse) output 

lOH (mA) 
lOL (fT^A) 

-800 

16 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial tem¬ 
perature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “190” is an asynchronously presettable 
Up/Down BCD Decade Counter. It contains 
four master/slave flip-flops with internal 
gating and steering logic to provide asyn¬ 
chronous preset and synchronous count-up 
and count-down operation. 

Asynchronous parallel load capability per¬ 
mits the counter to be preset to any desired 
number. Information present on the parallel 
Data inputs (D 0 -D 3 ) is loaded into the 
counter and appears on the outputs when 
the Parallel Load (PL) input is LOW. As indi¬ 
cated in the Mode Select Table, this oper¬ 
ation overrides the counting function. 

Counting is inhibited by a HIGH level on the 
Count Enable (^) input. When CE is LOW, 
internal state changes are initiated synchro¬ 
nously by the LOW-to-HIGH transition of the 
Clock input. The Up/Down (U/D) input sig¬ 
nal determines the direction of counting as 
indicated in the Mode Select Table. The CE 
input may go LOW when the clock is in either 
state, however, the LOW-to-HIGH CE transi¬ 
tion must occur only while the Clock is HIGH. 
Also, the U/D_input should be changed only 
when either CE or CP is HIGH. 


MODE SELECT-FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 







PL 

U/D 

CE 

CP 

Dn 

Qn 


L 

X 

X 

X 

L 

L 

Parallel load 

L 

X 

X 

X 

H 

H 

Count up 

H 

L 

I 

T 

X 

count up 

Count down 

H 

H 

I 

? 

X 

count down 

Hold “do nothing” 

H 

X 

H 

X 

X 

no change 


TC AND RC TRUTH TABLE 


INPUTS 

TERMINAL COUNT STATE 

OUTPUTS 

U/D 

CE 

CP 

Qo 

Qi 

02 

Q3 

TC 

RC 

H 

X 

X 

H 

X 

X 

H 

L 

H 

L 

H 

X 

H 

X 

X 

H 

H 

H 

L 

L 

"L_r 

H 

X 

X 

H 

H 

i_r 

L 

X 

X 

L 

L 

L 

L 

L 

H 

H 

H 

X 

L 

L 

L 

L 

H 

H 

H 

L 

"L_r 

L 

L 

L 

L 

H 

“L-T 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 

I = LOW-to-HIGH clock transition. 

“ur = LOW pulse. 
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Overflow/underflow indications are pro¬ 
vided by two types of outputs, the Terminal 
Count (TC) and Ripple Clock (RC). The Ter¬ 
minal Count (TC) output is normally LOW and 
goes HIGH when a circuit reaches zero In 
the count-down mode or reaches “9" in the 
count-up mode. The TC output will remain 
HIGH until a state change occurs, e|Uier by 
counting or presetting, or until U/D is 
changed. Do not use the TC output as a 
clock signal because it is subject to decod¬ 
ing spikes. 

The TC signal is used internally to enable 
the Ripple Clock (RC) output. When TC Is 
HIGH and CE is LOW, the Ripple Clock fol¬ 
lows the Clock Pulse (CP) delayed by two 
gate delays. The RC output essentially du¬ 
plicates the LOW clock pulse width, al¬ 
though delayed in time by two gate delays. 
This feature simplifies the design of multi¬ 
stage counters as indicated in Figures A and 
B. In Figure A, each RC output is used as the 
clock input for the next higher stage. When 
the clock source has a limited drive capabil¬ 
ity this configuration is particularly advanta¬ 
geous, since the clock source drives only 
the first stage. It is only necessary to inhibit 
the first stage to prevent counting in all 
stages, since a HIGH signal on ^ inhibits 
the RC output pulse as indicated in the 
Mode Select Table. The timing skew be¬ 
tween state changes in the first and last 
stages Is represented by the cumulative de¬ 
lay of the clock as it ripples through the 
preceding stages. This is a disadvantage of 
the configuration in some applications. 

Figure B shows a method of causing state 
changes to occur simultaneously In all 
stages. The RC outputs propagate the 
carry/borrow signals in ripple fashion and 
all clock inputs are driven in parallel. The 
LOW state duration of the clock in this con¬ 
figuration must be long enough to allow the 
negative-going edge of the carry/borrow 
signal to ripple through to the last stage 
before the clock goes HIGH. Since the ^ 


output of any package goes HIGH shortly 
after its CP input goes HIGH, there is no 
such restriction on the HIGH state duration 
of the clock. 

In Figure C the configuration shown avoids 
ripple delays and their associated restric¬ 
tions. Combining the TC signals from all the 


preceding stages forms the CE input signal 
for a given stage. An enable signal must be 
included in each carry gate in order to inhibit 
counting. The TC output of a given stage is 
not affected by its own CE therefore the sim¬ 
ple inhibit scheme of Figure A and B does 
not apply. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGEIb) 






54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

•cc 

Supply current 

Vcc = Max 

Mil 


99 




35 

mA 

Com 


105 




35 

mA 

•os 

Output short circuit current 

Vcc = Max 

Mil 

-20 

-65 



-15 

-100 

mA 

Com 

-18 

-65 



-15 

-100 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDiTIONS 

54/74 

54S/74S 

54LS/74LS 

UNiT 

Cl = 15pF 

Rl = 400fi 


Cl = 15pF 

Rl = 2kfi 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum input count frequency 

Figure 1 

20 




20 


MHz 

tPLH Propagation delay, 

tpHL Clock to Q outputs 

Figure 1 


24 

36 




24 

36 

ns 

ns 

tPLH Propagation delay 

^PHL Clock to RC output 

Figure 2 


20 

24 




20 

24 

ns 

ns 

tPLH Propagation delay 

tpHL Clock to TC output 

Figure 1 


42 

52 




42 

52 

ns 

ns 

tPLH Propagation delay 
tPHL U/D to RC output 

Figure 7 


45 

45 




45 

45 

ns 

ns 

tPLH Propagation delay 
tPHL U/D to TC output 

Figure 7 


33 

33 




33 

33 

ns 

ns 

*PLH Propagation delay 

*PHL Data to Q outputs 

Figure 3 


22 

50 




32 

40 

ns 

ns 

^PLH Propagation delay 

tpHL PL output 

Figure 4 


33 

50 




33 

50 

ns 

ns 

*PLH Propagation delay 

*PHL CP PC output 

Figure 2 


33 

33 




33 

33 

ns 

ns 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDiTIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv CP pulse width 

Figure 1 

25 




25 


ns 

tyv PL pulse width 

Figure 5 

35 




35 


ns 

ts Setup time Data to PL 

Figure 6 

20 




20 


ns 

th Hold time Data to PL 

Figure 6 

0 




0 


ns 

tree Recovery time PL to CP 

Figure 5 

40 




40 


ns 

'' 

ts(L) Setup time LOW CE to clock 

Figure 8 

40 




40 


ns 

th(L) Hold time LOW CE to Clock 

Figure 8 

0 




0 


ns 





















= 1.6V for 54 / 74 and 54S / 748; = 1 -SV for 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 6 
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54/74191 

54LS/74LS191 


LOGIC SYMBOL 


DESCRIPTION 

The “191” is a presettable 4-Bit Binary 
Up/Down Counter with state changes of the 
counter synchronous with the LOW-to-HIGH 
transition of the Clock Pulse input. 

The circuit features an asynchronous Paral¬ 
lel Load (PL) input which overrides counting 
and loads the data present on the Dp inputs 
into the flip-flops. Synchronous expansion in 
a multistage counter is made possible by a 
Count Enable (CE) Input. The count up or 
count down mode is determined by an 
Up/Down (U/D) input. A variety of methods 
for generating carry/borrow signals in 
multistage counter application is made pos¬ 
sible by Terminal Count (TC) and Ripple 
Clock (RC) outputs. 


FEATURES 

• Synchronous, reversible 4-bit binary 
counting 

• Asynchronous parallel load capability 

• Count Enable control for synchronous 
expansion 

• Single Up/Down control input 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Ta= 0°C to -l-70°C 

MILITARY RANGES 

Vcc=5V± 10%; T/v=-55°C to -t-125“C 

Plastic DIP 

N74191N • N74LS191N 


Ceramic DIP 

N74191F • N74LS191F 

S54191F • S64LS191F 

Flatpak 


S54191W • S54LS191W 


11 15 1 10 9 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


Di [T 


m Vcc 

°i [X 


°o 

Qo CE 


17] CP 

CE [T 


IT] RC 

U/D CE 


'iT] TC 

°2 CE 


TTI PL 

Q3 d 


"tTI D2 

GND [T 


lEI D3 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE'®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock Pulse (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 


Clock Enable (active LOW) input 

> > 

120 

-4.8 


60 

-1.2 

U/D 

Up/Down count control input 

l|H (kA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

K 

Parallel Load (active LOW) input 

l|H (J'A) 
l|L (niA) 

40 

-1.6 


20 

-0.4 

Dn 

Parallel Data inputs 

l|H (f^A) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

Qn 

Counter outputs 

Iqh (M) 

Iql (mA) 

-800 

16 


-400 

4/8(a) 

TC 

Terminal Count output 

> > 

-800 

16 


-400 

4/8(a) 


Ripple Clock (active LOW pulse) output 

> > 

-800 

16 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “191” is an asynchronously presettable 
Up/Down 4-Bit Binary Counter. It contains 
four master/slave flip-flops with internal 
gating and steering logic to provide asyn¬ 
chronous preset and synchronous count-up 
and count-down operation. 

Asynchronous parallel load capability per¬ 
mits the counter to be preset to any desired 
number. Information present on the parallel 
Data inputs (D 0 -D 3 ) is loaded into the counter 
and appears on the outputs when the Paral¬ 
lel Load (PL) input is LOW. As indicated in 
the Mode Select Table, this operation over¬ 
rides the counting function. 

Counting is inhibited by a HIGH level on the 
Count Enable (^) input. When CE is LOW, 
internal state changes are initiated synchro¬ 
nously by the LOW-to-HIGH tj^nsition of the 
Clock input. The Up/Down (U/D) input sig¬ 
nal determines the direction of counting as 
indicated in the Mode Select Table. The CE 
input may go LOW when the clock i^n either 
state, however, the LOW-to-HIGH CE transi¬ 
tion must occur only while the Clock is HIGH. 
Also, the U/D input should be changed only 
when either CE or CP is HIGH. 


MODE SELECT-FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

PL 

U/D 

CE 

CP 

Dn 

Qn 

Parallel load 

L 

X 

X 

X 

L 

L 


L 

X 

X 

X 

H 

H 

Count up I 

H 

L 

I 

t 

X 

count up 

Count down 

H 

H 

I 


X 

count down 

Hold “do nothing” 

H 

X 

H 

X 

X 

no change 


TC AND RC TRUTH TABLE 


INPUTS 

TERMINAL COUNT STATE 

OUTPUTS 1 

U/D 

CE 

CP 

Qo 

Qi 

02 

03 

TC 

RC 

H 

X 

X 

H 

H 

H 

H 

L 

H 

L 

H 

X 

H 

H 

H 

H 

H 

H 

L 

L 

i_r 

H 

H 

H 

H 

H 

i_r 

L 

X 

X 

L 

L 

L 

L 

L 

H 

H 

H 

X 

L 

L 

L 

L 

H 

H 

H 

L 

T_r 

L 

L 

L 

L 

H 

"Lr 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X = Don't care. 

f = LOW-to-HIGH clock transition. 

T-r = LOW pulse. 


LOGIC DIAGRAM 
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Overflow/underflow indications are pro¬ 
vided by two types of outputs, the Terminal 
Count (TC) and Ripple Clock (^). The Ter¬ 
minal Count (TC) output is normally LOW and 
goes HIGH when a circuit reaches zero in 
the count-down mode or reaches “15” in the 
count-up mode. The TC output will remain 
HIGH until a state change occurs, either by 
counting or presetting, or until U/D is 
changed. Do not use the TC output as a 
clock signal because it is subject to decod¬ 
ing spikes. 

The TC signal is used internally to enable 
the Ripple Clock (RC) output. When TC is 
HIGH and CE is LOW, the Ripple Clock fol¬ 
lows the Clock Pulse (CP) delayed by two 
gate delays. The RC output essentially du¬ 
plicates the LOW clock pulse width, al¬ 
though delayed in time by two gate delays. 
This feature simplifies the design of multi¬ 
stage counters as Indicated in Figures A and 
B. In Figure A, each RC output is used as the 
clock input for the next higher stage. When 
the clock source has a limited drive capabil¬ 
ity this configuration is particularly advanta¬ 
geous, since the clock source drives only 
the first stage. It Is only necessary to inhibit 
the first stage to prevent counting in all 
stages, since a HIGH signal on CE Inhibits 
the RC output pulse as indicated in the 
Mode Select Table. The timing skew be¬ 
tween state changes in the first and last 
stages is represented by the cumulative de¬ 
lay of the clock as it ripples through the 
preceding stages. This is a disadvantage of 
the configuration in some applications. 

Figure B shows a method of causing state 
changes to occur simultaneously in all 
stages. The RC outputs propagate the 
carry/borrow signals in ripple fashion and 
all clock inputs are driven In parallel. The 
LOW state duration of the clock in this con¬ 
figuration must be long enough to allow the 
negative-going edge of the carry/borrow 
signal to ripple through to the last stage 
before the clock goes HIGH. Since the RC 


output of any package goes HIGH shortly 
after its CP input goes HIGH, there is no 
such restriction on the HIGH state duration 
of the clock. 

In Figure C the configuration shown avoids 
ripple delays and their associated restric¬ 
tions. Combining the TC signals from all the 


preceding stages forms the CE Input signal 
for a given stage. An enable signal must be 
included in each carry gate In order to inhibit 
counting. The TC output_of a given stage is 
not affected by Its own CE therefore the sim¬ 
ple inhibit scheme of Figure A and B does 
not apply. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE***) 






54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

•os 

Output short circuit current 

Vcc ~ 

Mil 

-20 

-66 



-16 

-100 

mA 

Com 

“18 

-66 



-16 

-100 

mA 

'cc 

Supply current 

Vcc = Max 

Mil 


99 




36 

mA 

Com 


106 




36 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

Rl = 40012 


Cl = 15pF 

Rl = 2kl2 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum Input count frequency 

Figure 1 

20 




20 


MHz 

tPLH Propagation delay, 

tPHL Clock to Q outputs 

Figure 1 


24 

36 




24 

36 

ns 

ns 

'PLH Propagation delay, 

tPHL Clock to RC output 

Figure 2 


20 

24 




20 

24 

ns 

ns 

*PLH Propagation delay, 

*PHL Clock to TC output 

Figure 1 


42 

52 




42 

52 

ns 

ns 

*PLH Propagation delay 
*PHL U/D to RC output 

Figure 7 


45 

45 




45 

45 

ns 

ns 

tPLH Propagation delay 

tpHL U / D to TC output 

Figure 7 


33 

33 




33 

33 

ns 

ns 

tPLH Propagation delay 

tpHL Data to Q outputs 

Figure 3 


22 

50 




32 

40 

ns 

ns 

tPLH Propagation delay 

tPHL PL any output 

Figure 4 


33 

50 




33 

50 

_ 

ns 

ns 

*PLH Propagation delay 

tpHL CE to RC output 

Figure 2 


33 

33 




33 

33 

ns 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyy CP pulse width 

Figure 1 

25 




25 


ns 

tyy PL pulse width 

Figure 5 

35 




35 


ns 

ts Setup time Data to PL 

Figure 6 

20 




20 


ns 

th Hold time Data to Pt 

Figure 6 

0 




0 


ns 

tree Recovery time PL to CP 

Figure 5 

40 




40 


ns 

ts(L) Setup time LOW CE to clock 

Figure 8 

40 




40 


ns 

th(L) Hold time LOW ^ to Clock 

Figure 8 

0 




0 


ns 
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54/74192 

54LS/74LS192 


LOGIC SYMBOL 


DESCRIPTION 

The “192” is an Up/Down BCD Decade 
Counter featuring separate Count Up and 
Count Down Clocks. The individual circuits 
operate synchronously In either counting 
mode changing state on the LOW-to-HIGH 
transitions on the clock inputs. 

To simplify multistage counter designs sep¬ 
arate Terminal Count Up and Terminal Count 
Down outputs are provided which are used 
as clocks for subsequent stages without ex¬ 
tra logic. Individual preset inputs allow the 
circuit to be used as a programmable 
counter. Both the Parallel Load (PL) and the 
Master Reset (MR) inputs override the 
clocks and asynchronously load or clear the 
counter. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc= 5V±5%; T;^=0X to +70X 

MILITARY RANGES 

Vcc=5V± 10%; T/^=-55X to -I-125X 

Plastic DIP 

N74192N • N74LS192N 



Ceramic DIP 

N74192F • N74LS192F 

S54192F • 

S64LS192F 

Flatpak 

■ 

S64192W • 

S54LS192W 


FEATURES 

• Synchronous reversible decade 
counting 

• Asynchronous parallel load 

• Asynchronous reset (clear) 

• Expandable without external logic 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CPU 

Count up Clock Pulse input 

< < 

40 

-1.6 


20 

-0.4 

CPd 

Count down Clock Pulse input 

l|H (/“A) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

MR 

Master Reset (active HIGH) input 

l|H (aA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 


Parallel Load (active LOW) input 

l|H CmA) 

IlL (mA) 

40 

-1.6 


20 

-0.4 

Dn 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

Qn 

Counter outputs 

•oh (mA) 

Iql (mA) 

-400 

16 


-400 

4/8(a) 

TCu 

Terminal Count up (carry) output 

> > 

-400 

16 

. 

-400 

4/8(a) 

TCd 

Terminal Count down (borrow) output 

•OL (aA) 
lOH (mA) 

-400 

16 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “192” is an asynchronously presettable 
Up/Down (reversible) Decade Counter. It 
contains four master/slave flip-flops with in¬ 
ternal gating and steering logic to provide 
asynchronous Master Reset (clear) and Par¬ 
allel load, and synchronous Count up and 
Count down operations. 

Each flip-flop contains JK feedback from 
slave to master such that a LOW-to-HIGH 
transition on the clock inputs causes the Q 
outputs to change state synchronously. A 
LOW-to-HIGH transition on the Count Down 
Clock Pulse (CPd) Input will decrease the 
count by one, while a similar transition on 
the Count Up Clock Pulse (CPy) input will 
advance the count by one. One clock should 
be held HIGH while counting with the other, 
because the circuit will either count by twos 

STATE DIAGRAM 

LOGIC EQUATIONS 
FOR TERMINAL COUNT 

TCu = Qq • Q3 • CPu 

TCq = Qq • Qi • Q2 • Q3 ■ CPq 



Count Up 
Count Down 


or not at all, depending on the state of the 
first flip-flop, which cannot toggle as long as 
either clock input is LOW. Applications re¬ 
quiring reversible operation must make the 
reversing decision while the activating clock 
is HIGH to avoid erroneous counts. 

The Terminal Count Up (TCjj) and Terminal 
Count Down (TCp) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of “9,” the next HIGH- 
to-LOW transition of CPy will cause TCy to 
go LOW. TCy will stay LOW until CPy goes 
HIGH again, duplicating the Count Up Clock 
although delayed by two gate delays. Like¬ 
wise, the TCy output will go LOW when the 
circuit is In ^ zero state and the CPy goes 
LOW. The TC outputs can be used as the 
clock input signals to the next higher order 
circuit in a multistage counter, since they 


duplicate the clock waveforms. Multistage 
counters will not be fully synchronous, since 
there is a two gate delay time difference 
added for each stage that is added. 

The counter may be preset by the asynchro¬ 
nous parallel load capability of the circuit. 
Information present on the parallel Data in¬ 
puts (D 0 -D 3 ) is loaded into the counter and 
appears on the outputs regardless of the 
conditions of the clock inputs when the Par¬ 
allel Load (PL) input is LOW. A HIGH level on 
the Master Reset (MR) input will disable the 
parallel load gates, override both clock In¬ 
puts, and set all Q outputs LOW. If one of the 
clock inputs Is LOW during and after a reset 
or load operation, the next LOW-to-HIGH 
transition of that Clock will be Interpreted as 
a legitimate signal and will be counted. 


MODE SELECT - FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

MR 

K 

CPy 

CPy 

6 

0 

D1. 

D 2 , D 3 

6 

0 

CO 

0 

O 

H| 

0 

C 

TCy 


H 

X 

X 

L 

X 

X 

X 

X 

L 

L L L 

H 

L 

Reset (clear) 

H 

X 

X 

H 

X 

X 

X 

X 

L 

L L L 

H 

H 

Parallel load 

L 

L 

X 

L 

L 

L 

L 

L 

L 

L L L 

H 

L 


L 

L 

X 

H 

L 

L 

L 

L 

L 

L L L 

H 

H 


L 

L 

L 

X 

H 

X 

X 

H 


Qn=Dn 

L 

H 


L 

L 

H 

X 

H 

X 

X 

H 



H 

H 

Count up 

L 

H 

I 

H 

X 

X 

X 

X 

Count up 

H(b) 

H 

Count down 

L 

-1 

H 

H 

T 

X 

X 

X 

i 

X 

Count down 

_ 

H 

h(c) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

I = LOW-to-HIGH clock transition 
NOTES 

b. TCy = CPy at terminal count up (HLLH) 

c. TCy = CPy at terminal count down (LLLL) 
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LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<‘*> 


PARAMETER 



54/74 

54S/74S 

1 

TEST CONDITIONS 

Min 

Max 

Min 

Max 


los 

Output short circuit current 

Vcc = Max 

Mil 

-20 

-66 



1 

Com 

-18 

-66 




Icc 

Supply current 

Vcc = Max 

Mil 


89 




Com 


102 





AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

Cl = 15pF 

Rl = 400fi 


Min 

Max 

Min 

Max 

^MAX Maximum input count frequency 

Figure 1 

26 




tpLH Propagation delay 

*PHL output 

Figure 2 


26 

24 



tPLH Propagation delay 

tPHL CPd '"put to TCq output 

Figure 2 


24 

24 



*PLH Propagation delay 

tPHL GPu or CPp to Qn output 

Figure 1 


38 

47 



tPLH Propagation delay 

tPHL ^ ^0 Qn output 

Figure 3 


40 

40 



tPHL Propagation delay MR to output 

Figure 4 


36 




NOTE 

d. For family dc characterstics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 




















AC SETUP REQUIREMENTS: = 25X (See Section 4 for Test Circuits and Conditions) 


54/74 


PARAMETER 

TEST CONDITIONS 

Min 

tw 

CPu pulse width 

Figure 1 

26 

tw 

CPq pulse width 

Figure 1 

26 

tw 

PL pulse width 

Figure 3 

20 

tw 

MR pulse width 

Figure 4 

20 

*8 

Setup time Data to ^ 

Figure 5 

20 

th 

Hold time Data to ^ 

Figure 6 

0 

*rec 

Recovery time, PL to CP 

Figure 3 

40 

*rec 

Recovery time, MR to CP 

Figure 4 

40 


54LS/74LS 
Min I Max 



AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAYS, 

AND PARALLEL LOAD TO CLOCK RECOVERY TIME 


V|^ = 1.5V for 54/74 and 54S/74S, V|^ = 1.3V for 54LS/74LS 

Figure 3 


SETUP AND HOLD TIMES 
DATA TO PARALLEL LOAD (PL) 




Uts(L)-^ 

' -^^th = Q 


V|^ = 1.5V for 54/74 and 54S/74S, V|^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. Figure 5 


CLOCK TO TERMINAL COUNT DELAYS 




= 1.5V for 54/74 and 64S/74S, V|^ = 1.3V for 54LS/74LS 

Figure 2 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 


‘w — 

tri 



V,^ = 1.5V for 64/74 and 548/74S. V|y;, = 1.3V for 54LS/74LS 

Figure 4 
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54/74193 

54LS/74LS193 


LOGIC SYMBOL 


DESCRIPTION 

The “193” is an Up/Down Modulo-16 Binary 
Counter utilizing separate Count Up and 
Count Down Clocks. The individual circuits 
operate synchronously in either counting 
mode changing state on the LOW-to-HIGH 
transitions on the clock inputs. 

To simplify multistage counter designs sep¬ 
arate Terminal Count Up and Terminal Count 
Down outputs are provided which are used 
as clocks for subsequent stages without ex¬ 
tra logic. Individual preset inputs allow the 
circuit to be used as a programmable 
counter. Both the Parallel Load (PL) and the 
Master Reset (MR) inputs override the 
clocks and asynchronously load or clear the 
counter. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to -I-70X 

MILITARY RANGES 

Vcc=®V± Ta=- 55X to -l-125°C 

Plastic DIP 

N74193N • N74LS193N 


Ceramic DIP 

N74193F • N74LS193F 

S64193F • S54LS193F 

Flatpak 


S54193W • S54LS193W 


FEATURES 

• Synchronous reversible 4-bit binary 
counting 

• Asynchronous parallel load 

• Asynchronous reset (clear) 

• Expandable without external logic 


11 15 1 10 9 



Vcc = P'O 16 
GND = Pin 8 


PIN CONFIGURATION 


D1 [T 


je] Vcc 

Qi \T 



°o |T 


"iTI MR 

cPd(T 


^ TCd 

CPuU 


ol 

c 

^2 [T 


Til 

Q3[T 


To1 ^2 

GND ["s' 


HD 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CPU 

Count up Clock Pulse Input 

l|H (M) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

CPd 

Count down Clock Pulse input 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

MR 

Master Reset (active HIGH) input 

l|H W 
l|L (mA) 

40 

-1.6 


20 

-0.4 

PL 

Parallel Load (active LOW) input 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

Dn 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

Qn 

Counter outputs 

•oh (mA) 

Iql (mA) 

-400 

16 


-400 

4/8(a) 

TCu 

Terminal Count up (carry) output 

•oh (mA) 

•OL (mA) 

-400 

16 


-400 

4/8(a) 

TCd 

Terminal Count down (borrow) output 

> > 

-400 

16 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “193” is an asynchronously 
presettable, Up/Down (reversible) 4-Blt Bi¬ 
nary Counter. It contains four master/slave 
flip-flops with internal gating and steering 
logic to provide asynchronous Master Reset 
(clear) and Parallel load, and synchronous 
Count-up and Count-down operations. 

Each flip-flop contains JK feedback from 
slave to master such that a LOW-to-HIGH 
transition on the clock inputs causes the Q 
outputs to change state synchronously. A 
LOW-to-HIGH transition on the Count Down 
Clock Pulse (CPq) input will decrease the 
count by one, while a similar transition on 
the Count Up Clock Pulse (CPy) input will 
advance the count by one. One clock should 
be held HIGH while counting with the other, 
because the circuit will either count by twos 


STATE DIAGRAM 



or not at all, depending on the state of the 
first flip-flop, which cannot toggle as long as 
either clock input is LOW. Applications re¬ 
quiring reversible operation must make the 
reversing decision while the activating clock 
is HIGH to avoid erroneous counts. 

The Terminal Count Up (TCu) and Terminal 
Count Down (TCq) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of “15”, the next HIGH- 
to-LOW transition of CPy will cause TCy to 
go LOW. TC(j will stay LOW until CPu goes 
HIGH again, duplicating the Count Up Clock 
although delayed by two gate delays. Like¬ 
wise, the TCq output will go LOW when the 
circuit is In the zero state and the CPq goes 
LOW. The TC outputs can be used as the 
clock input signals to the next higher order 
circuit in a multistage counter, since they 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

I = LOW-to-HlGH clock transition 
NOTES 

b. TCy = CPy at terminal count up (HHHH) 

c. TCp = CP[) at terminal count down (LLLL) 


duplicate the clock waveforms. Multistage 
counters will not be fully synchronous, since 
there is a two gate delay time difference 
added for each stage that is added. 

The counter may be preset by the asynchro¬ 
nous parallel load capability of the circuit. 
Information present on the parallel Data in¬ 
puts (D 0 -D 3 ) is loaded into the counter and 
appears on the outputs regardless of the 
conditions of the clock inputs when the Par¬ 
allel Load (PL) input is LOW. A HIGH level on 
the Master Reset (MR) Input will disable the 
parallel load gates, override both clock in¬ 
puts, and set all Q outputs LOW. If one of the 
clock inputs Is LOW during and after a reset 
or load operation, the next LOW-to-HIGH 
transition of that Clock will be interpreted as 
a legitimate signal and will be counted. 


MODE SELECT-FUNCTION TABLE 


OPERATING 

MODE 

INPUTS 

OUTPUTS 

MR 

PL 

CPU 

CPq 

Do,Di,D2,D3 

Qo»Qi>Q2>Q3 

TCu 

TCd 

Reset (clear) 

H 

X 

X 

L 

X 

X 

X 

X 

L 

L 

L 

L 

H 

L 


H 

X 

X 

H 

X 

X 

X 

X 

L 

L 

L 

L 

H 

H 

Parallel load 

L 

L 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 


L 

L 

X 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 


L 

L 

L 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 


L 

L 

H 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Count up 

L 

H 

T 

H 

X 

X 

X 

X 

Count up 

H(b) 

H 

Count down 

L 

_I 

H 

H 

T 

X 

X 

X 

X 

Count down 

H 

H(c) 
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LOGIC DIAGRAM 



GND = Pin 8 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(d) 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

los 

Output short circuit current 

Vcc = Max 

Mil 

-20 

-66 



-16 

-100 

mA 

Com 

-18 

-66 



-16 

-100 

mA 

•cc 

Supply current 

Vcc = Max 

Mil 


89 




34 

mA 

Com 


102 




34 

mA 


AC CHARACTERISTICS: T)\=25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Cl = 15pF 

Rl = 400fi 


Cl = 15pF 

Rl = 2 kfi 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum input count frequency 

Figure 1 

26 




25 


MHz 

*PLH Propagation delay 

*PHL CPu input to TCy output 

Figure 2 


26 

24 




26 

24 

ns 

ns 

tPLH Propagation delay 

'PHL to TCp output 

Figure 2 


24 

24 




24 

24 

ns 

ns 

tPLH Propagation delay 

tPHL CPu 0*' to Qn outputs 

Figure 1 


38 

47 




38 

47 

ns 

ns 

tPLH Propagation delay 

tPHL PL input to Qn output 

Figure 3 


40 

40 




40 

40 

ns 

ns 

tPHL Propagation delay MR to output 

Figure 4 


36 




36 

ns 


NOTE 

d. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC SETUP REQUIREMENTS: Ta = 2 S°C (See Section 4 for Test Circuits and Conditions) 































54/74194 

54S/74S194 

64LS/74LS194A 


DESCRrPTION 

The “194” is a 4-Bit Bidirectional Universal 
Shift Register useful In a wide variety of ap¬ 
plications. As a high speed multifunctional 
sequential building block, it may be used in 
serial-serial, serial-parallel, parallel-serial, 
parallel-parallel, shift left, and shift right 
data register transfers. The device features 
- shift left without external connections and 
hold (do nothing) modes of operation. 


FEATURES 

• Buffered clock and control inputs 

• Shift left and shift right capability 

• Synchronous parallel and serial data 
transfers 

• Easily expanded for both serial and 
parallel operation 

• Asynchronous Master Reset 

• Hold (do nothing) mode 


LOGIC SYMBOL 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PIN CONFIGURATION 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta=OX to -I-70X 

VCQ=SV± 10%; Tyv=-55°C to -H25X 

Plastic DIP 

N74194N 



N74S194N • N74LS194AN 


Ceramic DIP 

N74194F 

S64194F 


N74S194F • N74LS194AF 

S54LS194AF 

Flatpak 


S54194W 



S64LS194AW 


MR [T 


m ''CC 

dsr Cl 


Tsl QO 

Do \T 


Q1 

Di [T 


iU 02 

D2 [T 


iH 03 

D3 |T 


TTI CP 

dsl Cl 


jo] S1 

GND [F 


U So 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE («) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

< < 

J d 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

Sq. Si 

Mode Select inputs 

< < 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

Do - D 3 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

DsR 

Serial (shift right) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

DsL 

Serial (shift left) input 

l|H (mA) 
l|L (n^A) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

MR 

Master Reset (active LOW) input 

IlH (mA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

Qq-Qs 

Parallel outputs 

II 

-800 

16 

-1000 

20 

-400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The functional characteristics of the “194” 

4- Bit Bidirectional Shift Register are indicat¬ 
ed in the Logic Diagram and Truth Table. 
The register is fully synchronous, with all 
operations taking place in less than 20 
nanoseconds (typical) for the 54/74 and 
54LS/74LS, and 12ns (typical) for 
64S/74S, making the device especially use¬ 
ful for implementing very high speed CPUs, 
or for memory buffer registers. 

The “194” design has special logic features 
which increase the range of application. The 
synchronous operation of the device is de¬ 
termined by two Mode Select inputs, Sq and 

5- |. As shown in the Mode Select Table, 
data can be entered and shifted from left to 
right (shift right, Qq — ^ Ql- e^c.) or; right to 
left (shift left, Q 3 ^ Q 2 , etc.) or, parallel 
data can be entered loading all four bits of 
the register simultaneously. When both Sq 
and S-| are LOW, existing data is retained in 
a hold (do nothing) mode. The first and last 
stages provide D-type serial data inputs 
(Dsr, Dsl) to allow multistage shift right or 
shift left data transfers without interfering 
with parallel load operation. 

Mode Select and Data inputs on the 
64S/74S194 and 64LS/74LS194A are 
edge-triggered, responding only to the 
LOW-to-HIGH transition of the Clock (CP). 


Therefore, the only timing restriction Is that 
the Mode Control and selected Data inputs 
must be stable one setup time prior to the 
positive transition of the clock pulse. The 
Mode Select inputs of the 64/74194 are 
gated with the clock and should be changed 
from HIGH-to-LOW only while the Clock input 
is HIGH. 


The four parallel data inputs (Dq — D 3 ) are 
D-type inputs. Data appearing on Dq - D 3 
inputs when Sq and S^ are HIGH is trans¬ 
ferred to the Qq - Q 3 outputs respectively 
following the next LOW-to-HIGH transition of 
the clock. Wh^LOW, the asynchronous 
Master Reset (MR) overrides all other Input 
conditions and forces the Q outputs LOW. 


MODE SELECT - FUNCTION TABLE 


OPERATING 

1 INPUTS 1 

1 OUTPUTS 


MODE 

CP 

MR 

Si 

So 

Dsr 

Dsl 

Dn 

Qo 

Qi 

02 

Qa 

Reset (clear) 

X 

L 

X 

X 

X 

X 

X 

L 

L 

L 

L 

Hold (do nothing) 

X 

H 

Kb) 

Kb) 

X 

X 

X 

QO 

qi 

q2 

qs 

Shift Left 

4 

H 

h 

Kb) 

X 

1 

X 

qi 

q2 

qs 

L 


4 

H 

h 

Kb) 

X 

h 

X 

qi 

q2 

qs 

H 

Shift Right 

4 

H 

Kb) 

h 

1 

X 

X 

L 

qo 

qi 

q2 


4 

H 

Kb) 

h 

h 

X 

X 

H 

_B£L_ 

qi 

q2 

Parallel Load 

4 

H 

h 

h 

X 

X 

dn 

do 

dl 

d 2 

ds 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

(q^) = Lower case letters indicate the state of the referenced input (or output) one 
setup time prior to the LOW-to-HIGH clock transition. 

X = Don’t care 

I = LOW-to-HIGH clock transition 
NOTES 

b. The HIGH-to-LOW transition of the Sq and Si inputs on the 54/74194 should only take 
place while CP is HIGH for conventional operation. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*'*) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 


Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max 


63 


135 





AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

Rl = 

15pF 

40012 

II II 

-1 -j 
O OC 

15pF 

28012 

Cl = 

Rl = 

15pF 

2kl2 





Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 

26 


70 


25 



»PLH 

Propagation delay 

Figure 1 

7.0 

22 

4.0 

12 


22 


»PHL 

Clock to output 

7.0 

26 

4.0 

16.5 


26 


tPHL 

Propagation delay MR to output 

Figure 2 


30 


18.5 


30 



NOTE 

c. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC SETUP REQUIREMENTS: T/^ = 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

tw(L) 

Clock pulse width, LOW 

Figure 1 

20 


7.3 


20 


ns 

tw(L) 

MR pulse width, LOW 

Figure 2 

20 


12 


20 


ns 


Setup time Data to Clock 

Figure 3 

20 


5.0 


20 


ns 

th 

Hold time Data to Clock 

Figure 3 

0 


3.0 


0 


ns 

ts(L) 

Setup time LOW Sp to CP 

Figure 4 

(b) 


8.0 


30 


ns 

ts(H) 

Setup time HIGH Sp to CP 

Figure 4 

30 


8.0 


30 


ns 

th 

Hold time Sp to CP 

Figure 4 

0 


3.0 


0 


ns 

tree 

Recovery time MR to CP 

Figure 2 

25 


9.0 


25 


ns 


AC WAVEFORMS 




MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 



V|y^ = 1.5V for 54/74 and 54S/74S, = 1.3V for 54LS/74LS 

Figure 2 


SETUP AND HOLD TIMES FOR Sq AND 
Si INPUTS 


So. S1 (b) 

54 74 only 



■■ 


So. Si 77T 

54S/74S, 54LS■74LS Y// 


m 






ts(L)|-* 


Vm= 1.5V for 54S/74S; V,^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 4 
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54/74195 

54S/74S195 

54LS/74LS195A 

FEATURES 


DESCRIPTION 

The “195” is a high speed 4-Bit Parallel Ac¬ 
cess Shift Register useful for a wide variety 
of register and counting applications. It fea¬ 
tures fully synchronous parallel and serial 
data transfers. The Master Reset is asyn¬ 
chronous, and clears the register when 
LOW. 


• Buffered clock and control inputs 

• Shift right and parallel load capability 

• Fully synchronous data transfers 

• J’K (D) inputs to first stage 

• Complement output from last stage 

• Asynchronous Master Reset 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

VcC=5V±5%; Ta= 0°C to -l-70°C 

Vcc=5V± 10%; Ta=- 55°C to -l-125°C 

Plastic DIP 

N74195N 



N74S196N • N74LS195AN 


Ceramic DIP 

N74195F 

S54196F 

■ 

N74S195F • N74LS195AF 

S54LS195AF 

Flatpak 


S64195W 



S54LS195AW 


LOGIC SYMBOL 



PIN CONFIGURATION 


MR [T 


le] vcc 

. [T 


H] 

K [T 


Qi 

Do [T 


m q2 

D1 [£ 


jZ Q3 

D2 |T 


]Z 03 

D3 [Z 


TZ CP 

GND [T 


Tl PE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (3) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

> > 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

J 

First stage J (active HIGH) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

K 

First stage K (active LOW) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 


Parallel Enable (active LOW) input 

l|H (aA) 
l|L (mA) 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

Wr 

Master Reset (active LOW) input 

> > 

40 

- 1.6 

50 

- 2.0 

20 

-0.4 

Qq-Qs 

Parallel outputs 

•oh (mA) 

IqL (mA) 

-800 

16 

-1000 

20 

-400 

4/ 8 (a) 

03 

Complementary last stage output 

•oh (mA) 

IqL (mA) 

-800 

16 

-1000 

20 

-400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 


MODE SELECT—FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODES 

MR 

CP 

PE 

J 

K 

Dn 

Qo 

Qi 

02 

03 

03 

Asynchronous Reset 

L 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

Shift, Set First Stage 

H 

t 

h 

h 

h 

X 

H 

90 

91 

92 

92 

Shift, Reset First Stage 

H 

t 

h 

1 

1 

X 

L 

90 

91 

92 

92 

Shift, Toggle First Stage 

H 

t 

h 

h 

1 

X 

90 

90 

91 

92 

92 

Shift, Retain First Stage 

H 

1 

h 

1 

h 

X 

90 

90 

91 

92 

92 

Parallel Load 

H 

t 

1 

X 

X 

dn 

do 

dl 

d 2 

d3 

d3 


H = HIGH Voltage Level. 

L = LOW Voltage Level. 

X = Don’t care. 

I = LOW Voltage level one setup time prior to the LOW-to-HIGH clock transition, 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition, 
dn (Pn) = Lower case letters indicate the state of the referenced input (or output) one 
setup time prior to the LOW-to-HIGH clock transition, 
f = LOW-to-HIGH clock transition. 


The functional characteristics of the “195” 
4-Bit Parallel-Access Shift Register are Indi¬ 
cated in the Logic Diagram and Function Ta¬ 
ble. The device is useful in a wide variety of 
shifting, counting and storage applications. 
It performs serial, parallel, serial to parallel, 
or parallel to serial data transfers at very 
high speeds. 

The "195” operates on two primary modes: 
shift right (Qq— ^Ql) and parallel load, which 
are controlled by the state of the Parallel 
Enable (PE) input. Serial data enters the first 
flip-flop (Qq) via the J and K inputs when the 
PE input is HIGH, and is shifted one bit in the 
direction Qq-^Qi—^Q 2 —following each 
LOW-to-HIGH clock transition. The J and K 
inputs provide the flexibility of the JK type 
input for special applications and, by tying 
the two pins together, the simple D type in¬ 
put for general applications. The device ap¬ 
pears as four common clocked D flip-flops 
when the PE input is LOW. After the LOW-to- 
HIGH clock transition, data on the parallel 
inputs (D 0 -D 3 ) is transferred to the respec¬ 
tive Q0-Q3 outputs. Shift left operation 
( 03 -^ 02 ) can be achieved by tying the On 
outputs to the Dp.-I inputs and holding the 
PE input LOW. 

All parallel and serial data transfers are syn¬ 
chronous, occuring after each LOW-to-HIGH 
clock transition. The “195" utilizes edge¬ 


triggering, therefore, there is no restriction 
on the activity of the J, K, Dp, and PE inputs 
for logic operation, other than the setup and 
release time requirements. 

A LOW on the asynchronous Master Reset 
(MR) input sets all Q outputs LOW, Indepen¬ 


dent of any other input condition. The MR on 
the 54/74195 is gated with the Clock. 
Therefore, the LOW-to-HIGH MR transition 
should only occur while the Clock Is LOW to 
avoid false clocking of the 54/74195. 


LOGIC DIAGRAM 


J K Do 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 

Mil 


63 


99 


21 

mA 

Com 


63 


109 


21 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

Rl = 

15pF 

400S] 

Cl = 
Rl = 

15pF 

28012 

II II 

15pF 

2kl2 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 

30 


70 


30 


MHz 

tPLH 

Propagation delay 

Figure 1 


22 


12 


22 

ns 

*PHL 

Clock to output 


26 


16.5 


26 

ns 

tPHL 

Propagation delay MR to output 

Figure 2 


30 


18.5 


30 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(L.) 

Clock pulse width (LOW) 

Figure 1 

18 


8.0 


18 


ns 

tw 

Master Reset pulse width 

Figure 2 

12 


12 


12 


ns 

*s 

Setup time J, K and Data to Clock 

Figure 3 

20 


5.0 


15 


ns 

th 

Hold time J, K and Data to Clock 

Figure 3 

0 


3.0 


0 


ns 

ts 

Setup time PE to Clock 

Figure 4 

25 


11 


25 


ns 

th 

Hold time PE to Clock 

Figure 4 

0 


0 


0 


ns 

*rec 

Recovery time MR to Clock 

Figure 2 

1 

25 


9.0 


25 


ns 


b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


j 

\ 


1 



= 1.5V for 54/74 and 54S/74S, V|y4 = 1.3V for 54LS/74LS 

Figure 1 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 



Vf^ = 1.5V for 54/74 and 548/74S, = 1.3V for 54LS/74LS 

Figure 2 
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54/74196 - See 8290 
54S/74S196 - See 82S90 
54LS/74LS196 

DESCRIPTION FEATURES 


The “196” is an asynchronously presettable 
Decade Ripple Counter. It is partitioned into 
divide-by-2 and divide^by-5 sections which 
can be combined to count in either BCD 
(8421) mode or bi-quinary mode producing a 
50% duty cycle output. 

The circuit has a Master Reset (f^) input 
which overrides all other inputs and asyn¬ 
chronously forces all outputs LOW. A Paral¬ 
lel Load input (^) asynchronously loads the 
data on the parallel Data Inputs (Dp) into the 
flip-flops and overrides clocked operations. 
The circuit is useable as a programmable 
counter with this preset feature. The “196” 
may also be used as a 4-bit latch, loading 
data from the parallel Data inputs when is 
LOW and storing the data when ^ is HIGH. 


Performs BCD or Bi-quinary counting 

Asynchronous parallel load for 

presetting counter 

Overriding Master Reset 

Buffered Qq output drives input 

plus standard fan-out 

See 82S90 for faster version 



PIN CONFIGURATION 



ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta= 0X to -I-70X 

Vcc=5V± 10%; Ta=- 55X to -I-125X 

Plastic DIP 

N74LS196N 


Ceramic DIP 

N74LS196F 

S54LS196F 

Flatpak 


S54LS196W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

^0 

Clock (active LOW going edge) input to 2 section 

l|H (mA) 
l|L (mA) 



40 

-2.4 

CP1 

Clock (active LOW going edge) input to -5- 5 section 

l|H (mA) 
l|L (mA) 



80 

-2.8 

Dq-Ds 

Parallel Data inputs 

> > 



20 

-0.4 


Parallel Load (active LOW) input 

3 C 
> > 



20 

-0.4 


Master Reset (active LOW) input 

l|H W 
l|L (mA) 



00 

Q0-Q3 

Counter outputs 

lOH (mA) 

IqL (f^A) 



-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “196” is an asynchronously presettable 
decade ripple counter partitioned into di- 
vide-by-2 and divide-by-5 sections with 
each section having a separate Clock input. 
State changes are initiated in the counting 
modes by the HIGH-to-LOW transition of the 
Clock inputs, however, state changes of the 
Q outputs do not occur simultaneously be¬ 
cause of the internal ripple delays. Design¬ 
ers should keep in mind when using external 
logic to decode the Q outputs, that the 
unequal delays can lead to spikes, and thus 
a decoded signal should not be used as a 
strobe or clock. The Qq flip-flop is triggered 
by the input, while the Input trig¬ 
gers the divide-by-5 section. The Qq output 
is designed and specified to drive the rated 
fan-out plus the input. 

As indicated in the Count Sequence Tables 
the "196” can be connected to operate in 
two different count sequences. The circuit 
counts In the BCD (8,4,2, 1 ) sequence with 
the input connected to CPq and with Qq driv¬ 
ing CP 1 . Qq becomes the low frequency out¬ 
put and has a 60% duty cycle waveform with 
the Input connected to ^-j and Q 3 driving 
^ 0 - maximum counting rate is reduced 
in the bi-quinary configuration because of 
the interstage gating delay within the divide- 
by-5 section. 

The device has an asynchronous active 
LOW Master Reset input (TaB) which over¬ 
rides all other inputs and forces all outputs 
LOW. The counter is also asynchronously 
presettable. A LOW on the Parallel Load 
input (^) overrides the clock inputs and 
loads the data from Parallel Data (D 0 -D 3 ) 
inputs into the flip-flops. The counter acts as 
a transparent latch while the PL is LOW and 
any change in the D^ inputs will be reflected 
in the outputs. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

1 ^ 

CP 

Dn 

Qn 

Reset (Clear) 

L 

X 

X 

X 

L 

Parallel Load 

H 

L 

X 

L 

L 


H 

L 

X 

H 

H 

Count 

H 

H 

1 

t 

X 

count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

^ = HIGH-to-LOW Clock Transition 


COUNT SEQUENCES 



BCD DECADE 

(b) 


BI-QUINARY 

COUNT 

Q 3 

02 

Qi 

Qq 

COUNT 

Qq 

Q 3 

Q2 

Qi 

0 

L 

L 

L 

L 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

5 

H 

L 

L 

L 

6 

L 

H 

H 

L 

6 

H 

L 

L 

H 

7 

L 

H 

H 

H 

7 

H 

L 

H 

L 

8 

H 

L 

L 

L 

8 

H 

L 

H 

H 

9 

H 

L 

L 

H 

9 

H 

H 

L 

L 


NOTES 


b. Input applied to CPq; Qq connected to CP^. 

c. Input applied to CP^; Q3 connected to CPq. 


LOGIC DIAGRAM 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE***’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max 






27 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 

Rl = 2kQ 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum count frequency 

Figure 1 

CPq 





30 


MHz 

CPi 





15 


MHz 

*PLH Propagation delay 

¥HL ^0 to Qo 

Figure 1 






15 

20 

ns 

ns 

tpLH Propagation delay 

tPHL CPi to Qi 

Figure 1 






24 

33 

ns 

ns 

tPLH Propagation delay 

*PHL CPi to 02 

Figure 1 






52 

52 

ns 

ns 

tpLH Propagation delay 

»PHL CPitoQa 

Figure 1 






18 

35 

ns 

ns 

tPLH Propagation delay 

tpHL Data to output 

Figure 2 






25 

28 

ns 

ns 

tpLH Propagation delay 

tpHL PI- to output 

Figure 3 






30 

45 

ns 

ns 

tpHL Propagation delay ^ to output 

Figure 4 






30 

ns 


NOTE 

d. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 






54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 


Clock pulse width 

Figure 1 

CPo 





20 



tw 

CPi 





30 



tw 

^ pulse width 

Figure 4 





15 



tw 

PL pulse width 

Figure 3 





20 



ts(H) 

Setup time HIGH Data to PL 

Figure 5 





10 



th(H) 

Hold time HIGH Data to PL 

Figure 5 





4.0 



ts(L) 

Setup time LOW Data to PL 

Figure 5 





16 



th(L) 

Hold time LOW Data to ^ 

Figure 6 





10 



Vec 

Recovery time ^ to CP 

Figure 4 





30 



*rec 

Recovery time PL to ^ 

Figure 3 





30 




AC WAVEFORMS 



PARALLEL DATA TO OUTPUT DELAYS 



V|^ = 1.5V for 54/74 and 54S/74S: = 1.3V for 54LS/74LS. 

Figure 2 
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AC WAVEFORMS (Cont d) 


PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 
PARALLEL LOAD TO CLOCK RECOVERY tImE 



Figure 3 


DATA SETUP AND HOLD TIMES 



Vm = 1.5V for 64/74 and 54S/74S; V^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. 

Figure 5 
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MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 



















54/74197-See 8291 
54S/74S197-See 82S91 
54LS/74LS197 


DESCRIPTION 

The "197” is a 4-Stage Presettable Ripple 
Counter containing divide-by-2 and divide- 
by -8 sections which can be combined to 
form a modulo-16 binary counter. 

The circuit has a Master Reset (MR) input 
which overrides all other inputs and asyn¬ 
chronously forces all outputs LOW. A Paral¬ 
lel Load input (PL) asynchronously loads the 
data on the parallel Data inputs (Dp) into the 
flip-flops and overrides clocked operations. 
The circuit is useable as a programmable 
counter with this preset feature. The "197” 
may also be used as a 4-bit latch, loading 
data from the parallel Data inputs when PL is 
LOW and storing the data when PL is HIGH. 


FEATURES 

• High speed 4-bit binary counting 

• Asynchronous parallel load for 
presetting counter 

• Overriding Master Reset _ 

• Buffered Qq output drives input 
plus standard fan-out 

• See 82S91 for faster version 


LOGIC SYMBOL 


1 4 10 3 11 



GND = Pin 7 


PIN CONFIGURATION 


PL [T 


]4]VCC 

02 [T 


m ^ 

D2 [T 



Do [T 


ID‘^3 

Qo [T 


liol D1 

cpi |T 


1] Q1 

GND [T 


~8l CPo 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vqc=5V±5%; T/v= 0°C to -l-70“C 

MILITARY RANGES 

Vcc=®V± 10%; Ta=- 56X to +125°C 

Plastic DIP 

N74LS197N 


Ceramic DIP 

N74LS197F 

S54LS197F 

Flatpak 


S54LS197W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

^0 

Clock (active LOW going edge) input to ^2 section 

l|H (mA) 
l|L (mA) 



40 

-2.4 

CP, 

Clock (active LOW going edge) input to ^8 section 

< < 



40 

-1.3 

D 0 -D 3 

Parallel Data inputs 

l|H (aA) 
l|L (mA) 



20 

-0.4 

PL 

Parallel Load (active LOW) input 

l|H <mA) 
l|L (mA) 



20 

-0.4 


Master Reset (active LOW) input 

l|H (mA) 
l|L (mA) 


1 

40 

-0.8 

Q 0 -Q 3 

Counter outputs 

3 

> > 



-400 

4 /8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “197” is an asynchronously presettable 
binary ripple counter partitioned into divide- 
by -2 and divide-by -8 sections with each 
section having a separate clock input. State 
changes are initiated in the counting modes 
by the HIGH-to-LOW transition of the clock 
inputs, however, stage changes of the Q 
outputs do not occur simultaneously be¬ 
cause of the internal ripple delays. Design¬ 
ers should keep in mind when using external 
logic to decode the Q outputs, that the 
unequal delays can lead to decoding spikes, 
and thus a decoded signal should not be 
used as a strobe or clock. The Qq flip-flop is 
triggered by the CPq input while the CP^ 
Input triggers the dlvide-by -8 section. The 
Qq output is designed and specified to drive 
the rated fan-out plus the input. 

The device has an asynchronous active 
LOW Master Reset input (MR) which over¬ 
rides ail other inputs and forces all outputs 
LOW. The counter is also asynchronously 
presettable. A LOW on the Parallel Load 
Input (RI) overrides the clock inputs and 
loads the data from parallel Data (D 0 -D 3 ) 
inputs into the flip-flops. The <^nter acts as 
a transparent latch while the ^ Is LOW and 
any change in the Dp inputs will be reflected 
In the outputs. 


MODE SELECT—FUNCTION TABLE 



H = HIGH voltage level “ X = Don’t care 

L = LOW voltage level | = HIGH-to-LOW Clock Transition 


COUNT SEQUENCE 


COUNT 

4-BIT BINARyC’) 

Q3 

02 

Qi 

Qo 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

16 

H 

H 

H 

H 


NOTE _ _ 

b. Qq connected to CP^; input applied to CPq 


LOGIC DIAGRAM 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 






27 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

. 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 

Rl = 2KU 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum count frequency 

Figure 1 

CPo 





30 


MHz 

CPi 





15 


MHz 

^PLH Propagation delay 

tPHL CPq to Qq 

Figure 1 






15 

21 

ns 

ns 

tPLH Propagation delay 

tPHL CPitoQi 

Figure 1 






19 

30 

ns 

ns 

*PLH Propagation delay 

*PHL CPi to Q 2 

Figure 1 






51 

51 

ns 

ns 

*PLH Propagation delay 

'PHL CPitoQ3 

Figure 1 






78 

81 

ns 

ns 

*PLH Propagation delay 

tpHL Data to output 

Figure 2 






26 

28 

ns 

ns 

*PLH Propagation delay 

tPHL ^ to output 

Figure 3 






30 

45 

ns 

ns 

tPHL Propagation delay MR to output 

Figure 4 






30 

ns 


NOTE 

c. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S specifications. 
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AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

_ 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw Clock pulse width 

Figure 1 

CPo 





20 


ns 

CPi 





30 


ns 

tyv MR pulse width 

Figure 4 

, 




15 


ns 

tyv PL pulse width 

Figure 3 





20 


ns 

ts(H) Setup time HIGH Data to PL 

Figure 5 





10 


ns 

th(H) Hold time HIGH Data to PL 

Figure 5 





4.0 


ns 

ts(L) Setup time LOW Data to PL 

Figure 5 





15 


ns 

th(L) Hold time LOW Data to PL 

Figure 5 





10 


ns 

tree Recovery time MR to CP 

Figure 4 





30 j 


ns 

tree Recovery time ^ to CP 

Figure 3 





30 


ns 


AC WAVEFORMS 



PARALLEL DATA TO OUTPUT DELAYS 



V|^ = 1.5V for 54/74 and 54S/74S. = 1.3V for 54LS/74LS. 

Figure 2 
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AC WAVEFORMS (Cont d) 

PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 
PARALLEL LOAD TO CLOCK RECOVERY TIME 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 




























54/74198 


LOGIC SYMBOL 


DESCRIPTION 

the “198” is a S-Bit Bidirectional Universal 
Shift Register useful in a wide variety of ap¬ 
plications. As a high speed multifunctional 
sequential building block, it may be used in 
serial-serial, serial-parallel, parallel-serial, 
parallel-parallel, shift left, and shift right 
data register transfers. The device features 
shift left without external connections and 
hold (do nothing) modes of operation. 


FEATURES 

• Buffered clock and control inputs 

• Shift left and shift right capability 

• Synchronous parallel and serial data 
transfers 

• Easily expanded for both serial and 
parallel operation 

• Asynchronous Master Reset 

• Hold (do nothing) mode 



3 5 7 9 15 17 19 21 

1 1 1 1 1 1 1 1 

1 — 

So Do Dl D2 D3 D4 D5 De D7 

23 - 

Si 

22 - 

Dsl 

2 - 

dsr 

11 - 

CPmR QO Qi 02 03 04 05 06 O7 


y I I I I I I I I 


13 4 6 8 10 14 16 18 20 


Vcc = Pin 24 
GND = Pin 12 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to +70“e 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 65°C to -t-125°C 

Plastic DIP 

N74198N 


Ceramic DIP 

N74198F 

S54198F 

Flatpak 


S54198W 


PIN CONFIGURATION 


So [T 


2^ Vcc 

Dsr [T 


23] Si 

Do [T 


22 I Dsl 

0 

0 


TTI D7 

Dl [T 


*2^ 07 

oi [T 


I 9 I D6 

D2 \T 


lil 06 

02 [T 


HI Ds 

Cl 


^ 05 

03 [i£ 


jU D 4 

CP [W 


ii] O4 

GND 


ITI MR 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H C/^A) 
l|L (mA) 

40 

-1.6 



Sq.Si 

Mode Select inputs 

> > 

40 

-1.6 



Do-D7 

Parallel Data inputs 

l|H W 
l|L (nuA) 

40 

-1.6 



Dsr 

Serial (shift right) input 

l|H (mA) 

'IL (mA) 

40 

-1.6 



Dsl 

Serial (shift left) input 

l|H (aA) 
l|L (mA) 

40 

-1.6 



MR 

Master Reset (active LOW) input 

l|H (mA) 
l|L (mA) 

40 

-1.6 



Qq-Q/ 

Parallel outputs 

•oh (mA) 

•OL («t^A) 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The functional characteristics of the "198” 
8 -Bit Bidirectional Shift Register are indicat¬ 
ed in the Logic Diagram and Truth Table. 
The register is fully synchronous with all op¬ 
erations taking place in less than 20 
nanoseconds (typical) making the device 
especially useful for implementing very high 
speed CPUs, or for memory buffer registers. 

The “198” design has special logic features 
which increase the range of application. The 
synchronous operation of the device is de¬ 
termined by two Mode Select inputs, Sq and 
S-|. As shown in the Mode Select Table, 
data can be entered and shifted from left to 
right (shift right, Qq^Qi—» etc.) or: right to 
left (shift left, Q 7 -^Q 0 ^etc.) or, parallel 
data can be entered loading all eight bits of 
the register simultaneously. When both Sq 
and Si are LOW, existing data is retained in 
a hold (do nothing) mode. The first and last 
stages provide D-type serial data inputs 
□sR, D 3 i_) to allow multistage shift right or 
shift left data transfers without Interfering 
with parallel load operation. 

The Mode Select inputs of the 54/74198 are 
gated with the clock and should be changed 
from HIGH-to-LOW only while the Clock input 
is HIGH for predictable operation. The eight 
parallel data inputs (Dq-D/) are D-type in¬ 
puts. Data appearing on Dq-D/ inputs when 
Sq and S •( are HIGH is transferred to the Qq- 
Q/ outputs respectively following the next 
LOW-to-HIGH transition of the clock. When 
LOW, the asynchronous Master Reset (pR) 
overrides all other input conditions and 
forces the Q outputs LOW. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

CP 

MR 

Si 

So 

Dsr 

Dsl 

Dn 

Qo Qi ■ 

■06 

07 


Reset (clear) 

X 

L 

X 

X 

X 

X 

X 

L L . 

. L 

L 

Hold (do nothing) 

t 

H 

|(b) 

|(b) 

X 

X 

X 

qo qi- 

■qe 

q? 

Shift Left 

t 

H 

h 

|(b) 

X 

1 

X 

qi q 2 • 

■ q/ 

L 


t 

H 

h 

|(b) 

X 

h 

X 

Qi q 2 • 

• ■ q? 

H 

Shift Right 

t 

H 

|(b) 

h 

1 

X 

X 

L qo ■ 

■ • qs 

qe 


t 

H 

|(b) 

h 

h 

X 

X 

H qo- 

• ■ qs 

qe 

Parallel Load 

t 

H 

h 

h 

h 

X 

^n 

Q. 

o 

Q. 

• • de 

d? 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
df, (qp) = Lower case letters indicate the state of the referenced input (or output) one 
setup time prior to the LOW-to-HIGH clock transition 
X = Don’t care 

I = LOW-to-HIGH clock transition 
NOTE 

b. The HIGH-to-LOW transition of the Sq and inputs on the 54/74198 should only take 
place while CP is HIGH for conventional operation. 


LOGIC DIAGRAM 


Dsr Do Di D7 Dsl 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<®> 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 

Mil 


104 





mA 

Com 


116 





mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

15pF 

400fi 



UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 

25 






MHz 

tPLH 

Propagation delay 

Figure 1 


26 





ns 

^PHL 

Clock to output 


30 





ns 

tPHL 

Propagation delay 

MR to output 

Figure 2 


35 





ns 


AC SETUP REQUIREMENTS: Ta - 2S°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

ty/yCL) Clock pulse width, LOW 

Figure 1 

20 






ns 

tw(L) MR pulse width, LOW 

Figure 2 

20 






ns 

ts Setup time Data to Clock 

Figure 3 

20 






ns 

th Hold time Data to Clock 

Figure 3 

0 






ns 

ts(L) Setup time LOW Sp to CP 

Figure 4 

(b) 






ns 

ts(H) Setup time HIGH S^ to CP 

Figure 4 

30 






ns 

th Hold time Sp to CP 

Figure 4 

0 






ns 

^rec Recovery time to CP 

Figure 2 

30 






ns 


NOTE 

c. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 









































54/74199 


LOGIC SYMBOL 


DESCRIPTION 

The “199” is a high speed 8 -Bit Parallel Ac¬ 
cess Shift Register useful for a wide variety 
of register and counting applications. It fea¬ 
tures fully synchronous parallel and serial 
data transfers. A gated clock is provided 
allowing one input to be used as a Clock 
Enable. The Master Reset is asynchronous, 
and clears the register when LOW. 


FEATURES 

• Buffered clock and control inputs 

• Shift right and parallel load capability 

• Fully synchronous data transfers 

• J-K (D) inputs to first stage 

• Clock enable for hold (do nothing) 
mode 

• Asynchronous Master Reset 


23 3 5 7 


16 18 20 22 



Vcc = Pin 24 
GND = Pin 12 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta=0 X to -h70"C 

Vcc=5V± 10%; Ta=-55‘’C to -1-125X 

Plastic DIP 

N74199N 


Ceramic DIP 

N74199F 

S54199F 

Flatpak 


S54199W 


PIN CONFIGURATION 


R |T 


24 1 Vcc 

.[T 


23 ] ^ 

Do [T 


m ^^7 

Qo [T 


m q7 

Di [T 


20] D6 

Qi \T 


Til 06 

D2 \T 


JE] Ds 

02 \T 


TtI 05 

D 3 \T 


Tel D4 

03 IjF 


Tsl 04 

CE jTT 


TTI ^ 

GND 137 


Til CP 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

< < 

J J 

40 

- 1.6 



D 0 -D 7 

Parallel Data inputs 

< < 

40 

- 1.6 



J 

First stage J (active HIGH) Input 

l|H (/^A) 
l|L (mA) 

40 

- 1.6 



K 

First stage K (active LOW) input 

> > 

40 

- 1.6 



PE 

Parallel Enable (active LOW) input 

l|H (i^A) 
l|L (mA) 

40 

- 1.6 



MR 

Master Reset (active LOW) input 

l|H (mA) 
l|L (mA) 

40 

- 1.6 




Clock Enable (active LOW) input 

< < 

j'd 

40 

- 1.6 



Q0-07 

Parallel outputs 

* 0 H (mA) 

Iql (mA) 

-800 

16 




NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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MODE SELECT—FUNCTION TABLE 


OPERATING MODES 

INPUTS 

OUTPUTS 

MR 

CP 

CE 

PE 

J 

K 

Dn 

Qq Qi • 

..Q6 

Q? 


Reset (clear) 

L 

X 

X 

X 

X 

X 

X 

L L . . 

. L 

L 

Shift, Set First Stage 

H 

t 

1 

h 

h 

h 

X 

H qo ■ 

■ qs 

qe 

Shift, Reset First Stage 

H 

t 

1 

h 

1 

1 

X 

L qo. 

• qs 

qe 

Shift, Toggle First Stage 

H 

t 

1 

h 

h 

1 

X 

O 

.O 

o 

■ qs 

qe 

Shift, Retain First Stage 

H 

t 

' 

h 

1 

h 

X 

qo qo • 

■. qs 

qe 

Parallel Load 

H 

t 

1 

1 

X 

X 

dn 

do di . 

.. de 

d? 

Hold (do nothing) 

H 

t 

h(b) 

X 

X 

X 

X 

qo qi ■ 

• • qe 

q? 


H = HIGH voltage level steady state 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level steady state 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X = Don’t Care 

(qp) = Lower case letters indicate the state of the referenced input (or output) one 
setup time prior to the LOW-to-HIGH clock transition 
f = LOW-to-HIGH clock transition 

NOTE 

b. The LOW-to-HIGH transition of CE should only occur while CP is HIGH for conventional 
operation. 


FUNCTIONAL DESCRIPTION 

The functional characteristics of the “199” 
8 -Bit Parallel-Access Shift Register are indi¬ 
cated in the Logic Diagram and Function Ta¬ 
ble. The device is useful in a wide variety of 
shifting, counting and storage applications. 
It performs serial, parallel, serial to parallel, 
or parallel to serial data transfers at very 
high speeds. 

The “199” operates in two primary modes: 
shift right (Qq-^Qi) and parallel load, which 
are controlled by the state of the Parallel 
Enable (PE) input. Serial data enters the first 
flip-flop (Qq) via the J and K inputs when the 
PE input is HIGH, and is shifted one bit in the 
direction Qq—>Q i~^Q 2 -^Q 3 following each 
LOW-to-HIGH clock transition. The J and K 
inputs provide the flexibility of the JK type 
input for special applications and. by tying 
the two pins together, the simple D type in¬ 
put for general applications. The device ap¬ 
pears as eight common clocked D flip-flops 
when the PE input is LOW. After the LOW-to- 
HIGH clock transition, data on the parallel 
inputs (Dq-D/) is transferred to the respec¬ 
tive Qq-Qj outputs. 

All parallel and serial data transfers are syn¬ 
chronous, occuring after each LOW-to-HIGH 
clock transition. The “199” utilizes edge¬ 
triggering, therefore, there is no restriction 
on the activity of the J, K, Dp, and ^ inputs 
for logic operation, other than the setup and 
release time requirements. 

The clock input is a gated OR structure 
which allows one input to be used as an 


active LOW Clock Enable (CE) input. The pin 
assignment for the CP and ^ inputs is arbi¬ 
trary and can be reversed for layout conven¬ 
ience. The LOW-to-HIGH transition of CE In¬ 
put should only take place while the CP is 
HIGH for conventional operation. 


A LOW on the Master Reset (F^) input over¬ 
rides all other inputs and clears the register 
asynchronously, forcing ail bit positions to a 
LOW state. 


LOGIC DIAGRAM 

J k Do Di D7 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vqc = Max 

Mil 


104 





mA 

Com 


116 





mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

Rl = 

15pF 

400fi 



UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 

25 






MHz 

tPLH 

Propagation delay 

Figure 1 


26 





ns 

tPHL 

Clock to output 


30 





ns 

tPHL 

Propagation delay MR to output 

Figure 2 


35 





ns 


AC SETUP REQUIREMENTS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Clock pulse width 

, 

Figure 1 

20 






ns 

tw 

MR pulse width 

Figure 2 

20 






ns 

^s 

Setup time J,K and Data to clock 

Figure 3 

20 





, 

ns 

th 

Hold time J,K and Data to clock 

Figure 3 

0 






ns 

^s 

Setup time CE to clock 

Figure 3 

30 






ns 

th 

Hold time CE to clock 

Figure 3 

0 






ns 

*s 

Setup time PE to clock 

Figure 3 

30 






ns 

th 

Hold time PE to clock 

Figure 3 

0 






ns 

tree 

Recovery time MR to clock 

Figure 2 

30 






ns 


NOTE 

c. For family dc characteristics, see inside front cover tor 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
& CLOCK PULSE WIDTH 


\ 


_ f: 


V|y, = 1.5V for 54/74 & 54S/74S; V^^ = 1.3V for 54LS/74LS 

between the t| 
jth Table. 

Figure 1 


The number of clock pulses required between the tpLH and tpj^i_ measurements can be 
determined from the appropriate Truth Table. 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY & 
MASTER RESET TO CLOCK RECOVERY TIME 





_ f 


= 1.5V for 54/74 & 548/74S: V|^ = 1.3V for 54LS/74LS 

Figure 2 
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54/74221 

54LS/74LS221 


LOGIC SYMBOL 


FEATURES 

• Pulse-Width Variance is typically less 
than ± 0.5% for 98% of the units 

• The “221” demonstrates electrical and 
switching characteristics that are 
virtually identical to the “121” one- 
shots 

• Pin-Out is identical to the “123” 

• Overriding Reset terminates output 
pulse 

• B input has hysteresis for improved 
noise immunity 

• Maximum pulse width: 

54221 21 seconds 

74221 28 seconds 

54LS221 49 seconds 
74LS221 70 seconds 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


DESCRIPTION 

The “221” is a Dual Monostable Mul¬ 
tivibrator with Schmitt-trigg^ inputs (B) and 
an overriding direct Reset (Rq). The output 
pulse width is independent of the input pulse 
width and can be varied from 35 
nanoseconds to over one minute for the 
74LS221. The output pulse width is deter¬ 
mined by the value of the external resis¬ 
tance and capacitance connected to the 
C 0 xt and R 0 xt^^ext terminals. 



PIN CONFIGURATION 


PACKAGES 

COMMERCIAL RANGES 

Vec=5V±5%; Ta= 0°C to -f-70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to +125“C 

Plastic DIP 

N74221N • N74LS221N 


Ceramic DIP 

N74221F • N74LS221F 

S64221F • S54LS221F 

Flatpak 


S64221W • S54LS221W 


Al [T 


31] vcc 

Bi \T 


151 Rext^Cextl 

Rdi [T 


141 Cext1 

Qi [T 


31] 

Q2 \T 


31] 02 

Cext2 [T 


TT] rd2 

Rext/Cext2 [T 


33] b2 

gnd [T 


Tl A2 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

A 

Trigger (active LOW) input 

l|H W 
l|L <mA) 

40 

- 1.6 


20 

-0.4 

B 

Trigger (active HIGH) Input 

< < 

80 

-3.2 


20 

- 0.8 

Rd 

Direct Reset (active LOW) input 

l|H 

l|L (mA) 

80 

-3.2 


20 

- 0.8 

Q 

Pulse (active HIGH) output 

•oh C/^A) 

IqL CniA) 

-800 

16 

1 

-400 

4/8<a) 

Q 

Pulse (active LOW) output 

Is 

-800 

16 


-400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “ 221 ” is a dual monostable multivibrator 
with performance characteristics virtually 
Identical to those of the “121”. Each 
multivibrator features an active LOW going 
edge input (A) and an active HIGH going 
edge input (B) either of which can be used 
as an enable input. 

Pulse triggering occurs at a particular volt¬ 
age level and is not directly related to the 
transition time of the input pulse. Schmitt- 
trigger input circuitry (TTL hysteresis) for 
the B input allows jitter free triggering from 
inputs with transition rates as slow as 1 
volt/second, providing the circuit with ex¬ 
cellent noise immunity of typically 1.2 volts. 
A high immunity to V^c noise of typically 1.6 
volts is also provided by internal latching 
circuitry. 

Once fired, the outputs are independent of 
further transitions of the A and B inputs and 


are a function of the timing components. The 
output pulses can be terminated by the over¬ 
riding active LOW Reset(RD). Input pulses 
may be of any duration relative to the output 
pulse. Output pulse length may be varied 
from 35 nanoseconds to the maximums 
shown in the FEATURES by choosing appro¬ 
priate timing components. With Rext “ 
and Cext “ 0* output pulse of typically 30 
nanoseconds is achieved which may be 
used as a dc triggered reset signal. Output 
rise and fall times are TTL compatible and 
independent of pulse length. 

Pulse width stability Is achieved through in¬ 
ternal compensation and Is virtually Inde¬ 
pendent of Vcc temperature. In most 
applications, pulse stability will only be limit¬ 
ed by the accuracy of external timing com¬ 
ponents. 

Jitter free operation is maintained over the 
full temperature and Vqc ranges for more 


OUTPUT PULSE WIDTH vs TIMING RESISTOR VALUE 


10 ms 


100ns 


10ns 


Ta = 25°C 



2 4 7 10 20 40 

Rext“"Timlng Resistor Value—kS2 

Figure A 


70 100 


than six decades of timing capacitance 
(lOpF to lO^F) and more than one decade 
of timing resistance (2kl2 to 30kQ for the 
54221, 2kQ to 40kfi for the 74221, 2kfl to 
70kfi for the 54LS221, and 2kQ to 10Okfi for 
the 74LS221). Throughout these ranges, 
pulse width is defined by the following rela¬ 
tionship; (See Figure A) 

ty^(out) = CextRextl '^2 

tw(out) ^ O.ZCextRext 

In circuits where pulse cutoff Is not critical, 
timing capacitance up to lOOO/nF and timing 
resistance as low as 1.4kl2 may be used. 

Pin assignments for these devices are Iden¬ 
tical to those of the “ 123” so that the “221 ” 
can be substituted for those products in sys¬ 
tems not using the retrIgger by merely 
changing the value of Rext and/or Cext* 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^*^) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 

Quiescent 


50 




11 

mA 

Triggered 


80 




27 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Ci.= 
Rl = 

15pF 

40012 


Cl = 
Rl = 

15pF 

2kl2 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


'PLH 

Propagation delay A input 

Figure 1 


70 




70 

ns 

*PHL 

to Q & Q output 



80 




80 

ns 

<PLH 

Propagation delay B input 

Figure 2 


55 




55 

ns 

¥hl 

to Q & Q output 



65 




65 

ns 

‘PLH 

Propagation delay Rq 

Figure 3 


40 




40 

ns 

tPHL 

input to Q & Q output 

^ext”®®P^> Rext~2ld] 


27 




27 

ns 

tw 

Minimum output pulse width 

^ext” ^P^» Rext”2kQ 

20 

50 



20 

70 

ns 

tw 

Output pulse width 

^ext~®^P^» Rext~2^^ 

70 

150 



70 

150 

ns 


650 

750 



600 

750 

ns 




6.5 

7.5 



6.0 

7.5 

ns 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Minimum input pulse width to trigger 

Figures 1 & 2 

50 




50 


ns 

tw 

Minimum Reset pulse width 

Figure 3 

20 




40 


ns 

Vec 

Recovery time from Reset 
to trigger input 

Figure 3 

15 




15 


ns 

Rext 

External timing resistor range 


Mil 

1.4 

30 



1.4 

70 

kl2 


Com 

1.4 

40 



1.4 

100 

kl2 

Cext 

External timing capacitance range 


0 

1000 



0 

1000 

mF 

Output duty cycle 

Rext 

= 2kl2 


67 




67 

% 

Rext “ Rext(Max) 


90 




90 

% 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


372 


sionotiEB 






























54LS/74LS240 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

VcC=5V ± 5°/®; T/^=0°C to +70°C 

MILITARY RANGES 

VcC=5''± 10®/o; Ta=- 55X to +125°C 

Plastic DIP 

Fig. A 

N74LS240N 


Ceramic DIP 

Fig. A 

N74LS240F 

S54LS240F 

Flatpak 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|H (mA) 
l|L (mA) 




20 

-0.2 

Outputs 

II 




- 12 /-15(a) 

12/ 24 (a) 



TRUTH TABLE 


INPUTS 

OUTPUTS 

OEa 

•a 

OEb 

lb 

Ya 

Yb 

L 

L 

L 

L 

H 

H 

L 

H 

L 

H 

L 

L 

H 

X 

H 

X 

(Z) 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance (off) state 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<‘»> 


PARAMETER 



54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 



V,=V,L 

IOH~“^0'^A 







2.4 


V 

VOH 

Output HIGH voltage 

IOH=~12mA 







2.0 


V 


_j 

> 

II 

iUJ 

10 

> 

IOH=-15mA(c) 







2.0 


V 

VOL 

Output LOW voltage 

VQc=Min 

V|=2V 

VoE=V|L 

IOL= 12mA 








0.4 

V 

IOL=24mA(c) 








0.5 

V 

los 

Output short 
circuit current 

Vcc = Max, VquT = OV 







-40 

-120 

mA 

ICCH 

Supply current HIGH 

Vcc = Max. V| = OV 
V^ = 0V 








23 

mA 

•CCL 

Supply current LOW 

Vcc “ Max, V| = 4.5V 
V^ = 0V 








28 

mA 

'ccz 

Supply current "off” 

Vcc = Max, V| = OV 
V(^ = 4.5V 








33 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 


TEST CONDITIONS 


^PLH Propagation delay 

Waveform 1 

^PHL Propagation delay 

Waveform 1 

^PZH Enable to HIGH 

Waveform 6 

tpzL Enable to LOW 

Waveform 7 

^PHZ Disable from HIGH 

Waveform 6 

CL = 45pF 
CL = 5pF(d) 

tpLZ Disable from LOW 

Waveform 7 

CL = 45pF 

CL = SppW) 


54/74 

54H/74H 

54S/74S 

54LS/74LS 





II II 

O tr 

46pF 

66712 


Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 









14 









18 









23 









35 









35 









18 









30 









25 



d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 































54LS/74LS241 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


TRUTH TABLE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (a) 


H =■ HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance (off) state 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

> > 




20 

-0.2 

Outputs 

> > 




-12/-15(a) 
12/24(a) 


INPUTS 

OUTPUTS 

OEa 

la 

OEb 

lb 

Ya 

Vb 

L 

L 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

X 

L 

X 

(Z) 

(Z) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±6%; Ta= 0°C to +70X 

MILITARY RANGES 

Vcc=5V± 10%; Tf^=-5S°C to +125°C 

Plastic DIP 

Fig. A 

N74LS241N 


Ceramic DIP 

Fig. A 

N74LS241F 

S54LS241F 

Flatpak 






DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 






54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 



Vcc = 

V| = 2V 
VOE = V|L 
Voe=2V 

IOH~~O.OmA 







2.4 


V 

Vqh 

Output HIGH voltage 

IOH=-12mA 







2.0 


V 



l0H=-15mA(c) 







2.0 


V 

VOL 

Output LOW voltage 

Vcc ~ 

V, = V,L 

IOL=12mA 








0.4 

V 

VOE='/|L 

VoE=2V 

IOL=24mA(c) 








0.5 

V 

los 

Output short 
circuit current 

Vcc = VquT == OV 







-40 

-120 

mA 

'CCH 

Supply current HIGH 

Vcc = Max, V| = 4.5V 
V^ = OV, Vqe = 4.5V 








23 

mA 

•CCL 

Supply current LOW 

Vcc = Max, V| = OV 
V^ = OV, Vqe = 4.5V 








40 

mA 

1 'ccz 

Supply current “off” 

Vcc = Max, V| = OV 
V^ = 4.5V, Vqe = OV 








43 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 






54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 




Cl = 
Bl = 

45pF 

667Q 

UNIT 





Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 








18 

ns 

tPHL 

Propagation delay 

Waveform 2 








18 

ns 

tpZH 

Enable to HIGH 

Waveform 6 








23 

ns 

tpZL 

Enable to LOW 

Waveform 7 








28 

ns 

tPHZ 

Disable from HIGH 

Waveform 6 

CL = 45pF 








35 

ns 

CL = 5pF(d) 








18 

ns 

tPLZ 

Disable from LOW 

Waveform 7 

CL = 45pF 








30 

ns 

CL = 5pF(d) 








25 

ns 


NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54LS/74LS242 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to +70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to +125X 

Plastic DIP 

Fig. A 

N74LS242N 


Ceramic DIP 

Fig. A 

N74LS242F 

S54LS242F 

Flatpak 

Fig. A 


S64LS242W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

> > 




20 

-0.2 

Outputs 

II 




-12/-16(a) 

12/24(a) 



FUNCTION TABLE 


INPUTS 

INPUT/OUTPUT 

OEa 

OEb 

An 

Bn 

L 

L 

INPUT 

B=A 

H 

L 

(Z) 

(Z) 

L 

H 

(e) 

(e) 

H 

H 

A=B 

INPUT 


H = HIGH voltage level 
L = LOW voltage level 
(Z) = High impedance (off) state 
(e) = This condition is not allovi/ed due to excessive 
currents 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^*) 






54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 



Vcc “ M'a 

V|N=V|L 

VoE=VoE 

•OH““O.OmA 







2.4 


V 

Vqh 

Output HIGH voltage 

IOH=-12mA 







2.0 


V 



=V|L or 2V 

IOH=-15mA(c) 







2.0 


V 

Vql 

Output LOW voltage 

<a 
z o 

II II 

<1 

•OL~ 12mA 








0.4 

V 

VoE=VoE 
=V|L or 2V 

IOL=24mA(c) 








0.5 

V 

•os 

Output short 
circuit current 

Vcc = Max, VquT = OV 







-40 

-120 

mA 

'CCH 

Supply current HIGH 

Vcc = Max. Va = OV 

^OE “ OV, Vqe “ OV 








23 

mA 

'CCL 

Supply current LOW 

Vcc = Max, Va = 4.5V 

VOE “ OV, Vqe “ OV 


i 






28 

mA 

•ccz 

Supply current “off” 

VcC“Max, VA=V0=open 
V^ = 4.5V. Vqe = OV 








33 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 
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AC CHARACTERISTICS: Ta= 25X (See Section 4 for Waveforms and Conditions) 






54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 




Cl = 

Rl = 

45pF 

667Q 

UNIT 





Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 








14 

ns 

tPHL 

Propagation delay 

Waveform 1 








18 

ns 

tPZH 

Enable to HIGH 

Waveform 6 








23 

ns 

tpZL 

Enable to LOW 

Waveform 7 








35 

ns 

tPHZ 

Disable from HIGH 

Waveform 6 

CL = 45pF 








35 

ns 

CL = 5pF(d) 








18 

ns 

^PLZ 

Disable from LOW 

Waveform 7 

CL = 45pF 








30 

ns 

CL = 5pF(d) 








25 

ns 


NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54LS/74LS243 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


FUNCTION TABLE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 


PARAMETER 



54/74 

54H/74H 

54S/74S 

64LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 



Vcc ~ Min 
V|N = 2V 
VOE=VoE 

•OH“”0.0mA 







2.4 


V 

VOH 

Output HIGH voltage 

IOH=“12mA 







2.0 


V 



=V|L or 2V 

IOH”—^5mA(c) 







2.0 


V 

VoL 

Output LOW voltage 

Vcc “ Min 
V|N = V|L 

IOL=12mA 

— 







0.4 

— 

V 

V0E=V0E 

=V|L or 2V 

IOL~24mA(^) 








0.5 

V 

'os 

Output short 
circuit current 

Vcc = Max, VouT = OV 







-40 

-120 

mA 

•CCH 

Supply current HIGH 

Vcc = Max, Va =4.6V 

VqE = OV, Vqe = OV 








30 

mA 

'CCL 

Supply current LOW 

Vcc = Max, Va = OV 
V^ = OV, Vqe = OV 








40 

mA 

■ccz 

Supply current “off” 

VcC“Max, VA=V0=open 
Vqe = 4.5V, Vqe = OV 








43 

mA 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

i|H (aA) 
l|L (mA) 




20 

-0.2 

Outputs 

lOH(mA) 
IqL (mA) 




-12/-15(a) 

12/24(a) 


INPUTS 

INPUT/OUTPUT 

OEa 

OEb 

An 

Bn 

L 

L 

INPUT 

< 

11 

CQ 

H 

L 

(Z) 

(Z) 

L 

H 

(e) 

(e) 

H 

H 

CQ 

II 

< 

INPUT 


H = HIGH voltage level 
L = LOW voltage level 
(Z) = High impedance (off) state 
(e) = This condition is not allowed due to excessive 
currents 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 
Ta= 0X to +70X 

MILITARY RANGES 

VcC=5V± 10%; Ta=- 55X to +125X 

Plastic DIP 

Fig. A 

N74LS243N 


Ceramic DIP 

Fig. A 

N74LS243F 

S54LS243F 

Flatpak 

Fig. A 


S54LS243W 



NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 
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54LS/74LS244 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


TRUTH TABLE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 


PARAMETER 



54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 



" II 
O - 

o> 

_>_ 

IOH~“3.0mA 







2.4 


V 

VOH 

Output HIGH voltage 

IOH=“12mA 







2.0 


V 



VoE=V|L 

l0H““ 







2.0 


V 

VoL 

Output LOW voltage 

Vqc “ Min 
V,=ViL 
VoE=V|l 

IOL“12mA 








0.4 

V 

IOL~24mA(*^^ 








0.5 

V 

'os 

Output short 
circuit current 

Vcc = Max, VquT = OV 







-40 

-120 

mA 

•CCH 

Supply current HIGH 

Vcc ” Max, V| = 4.5V 
= OV 








23 

mA 

'CCL 

Supply current LOW 

Vcc = Max, V| = OV 
V^ = OV 








40 

mA 

'ccz 

Supply current “off” 

Vcc = Max, V| = OV 
Vqe ~ 4.5V 








43 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 


INPUTS 

OUTPUTS 

(0 

|iii 

io 

•a 

OEb 

•b 

Va 

Yb 

L 

L 

L 

L 

L 

L 

L 

H 

L 

H 

H 

H 

H 

X 

H 

X 

(Z) 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance (off) state 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V ± 5%; Ta=0“C to +70°C 

MILITARY RANGES 
Vcc=5V± 10%; Tyv=-55“C to +125°C 

Plastic DIP 

Fig. A 

N74LS244N 


Ceramic DIP 

Fig. A 

N74LS244F 

S54LS244F 

Flatpak 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*^) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

> > 




20 

-0.2 

Outputs 

1! 




-12/-15(a) 

12/24(a) 



382 


sjOnDtios 
















AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 


TEST CONDITIONS 


^PLH Propagation delay 

Waveform 2 

^PHL Propagation delay 

Waveform 2 

^PZH Enable to HIGH 

Waveform 6 

tpZL Enable to LOW 

Waveform 7 

^PHZ Disable from HIGH 

Waveform 6 

CL = 45pF 
CL = 5pF(d) 

tpLZ Disable from LOW 

Waveform 7 

" II 


54/74 

54H/74H 

54S/74S 

54LS/74LS 





Cl = 
Rl = 

45pF 

6671] 


Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 









18 









18 









23 









28 









35 









18 









30 









25 



d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
















54LS/74LS245 (Preliminary Data) 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5''±5%; to +70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to +125°C 

Plastic DIP 

Fig. A 

N74LS245N 


Ceramic DIP 

Fig. A 

N74LS245F 

S54LS246F 

Flatpak 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®’ 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

l|H (mA) 
l|L (mA) 




20 

-0.2 

Outputs 

II 




-12/-15(a) 

12/24(a) 



FUNCTION TABLE 


INPUTS 

INPUTS/OUTPUTS 

CE 

S/R 

An 

Bn 

L 

L 

A = B 

INPUTS 

L 

H 

INPUT 

B = A 

H 

X 

(Z) 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance “off" state 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^^^ 


PARAMETER 



54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 




lOH^—O.OmA 







2.4 


V 

Vqh 

Output HIGH voltage 

E S 
1 II 

o z 

IOH=“^2mA 







2.0 


V 

VcE = V|L 

IOH““^5mA(c) 







2.0 


V 

VOL 

Output LOW voltage 

Vcc = Min 
V|N = V|L 
VcE = V|L 

Iql 12mA 








0.4 

V 

E 

CM 

11 

P 








0.5 

V 

•os 

Output short 
circuit current 

Vcc = Max, VquT = OV 







-40 

-120 

mA 

•CCH 

Supply current HIGH 

Vcc = Max, Va = 4.5V 
V^ = OV. Vs/R = ov 








70 

mA 

•CCL 

Supply current LOW 

Vcc = Max, Va = OV 
VcE = OV. Vs/R = OV 








90 

mA 

•ccz 

Supply current “off” 

Vcc=Max, VA=VB=open 
V^ = 4.5V. Vs/R = OV 








95 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 


sjgiiDtics 


384 











AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 






54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDiTiONS 




Cl = 
Rl = 

45pF 

66712 

UNiT 





Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 








12 

ns 

<PHL 

Propagation delay 

Waveform 2 








12 

ns 

tPZH 

Enable to HIGH 

Waveform 6 








40 

ns 

<PZL 

Enable to LOW 

Waveform 7 









HQI 

tPHZ 

Disable from HIGH 

Waveform 6 

CL = 45pF 








36 


CL = 5pF(<l) 








18 


‘PLZ 

Disable from LOW 

Waveform 7 

CL = 45pF 



mil 





30 

ns 

CL = 5pF<<« 








25 

ns 


NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54S/74S251 

54LS/74LS251A 


LOGIC SYMBOL 


DESCRIPTION 

The “261” is a high speed 8 -Input Digital 
Multiplexer providing, in one package, the 
ability to select one bit of data from up to 
eight sources. Assertion and negation out¬ 
puts are both provided. Both outputs are 3- 
state buffers v«^hich can be used for further 
multiplexer expansion, or for driving a 3- 
state bus. 


FEATURES 

• High speed 8>to-1 multiplexing 

• True and complement outputs 

• Both outputs are 3-State for further 
multiplexer expansion 

• 3-State outputs are buffer type 
with 12mA/24mA outputs for 
Military/Commercial applications 



Vcc = Pin 16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta= 0‘‘C to -l-70°C 

Vcc=5V± 10%; Ta=- 55°C to -l-125°C 

Plastic DIP 

N74S251N • N74LS251AN 


Ceramic DIP 

N74S251F • N74LS261AF 

S64S261F • S54LS261AF 

Flatpak 


S54S251W • S54LS251AW 


PIN CONFIGURATION 


'3 [L 


]6] Vcc 

l2 \T 


i|] I4 

h [T 


j4] Is 

'0 |T 


’ll] l6 



jU I7 

Y[I 


So 

OE [T 


^ Si 

GND [T 


T] S2 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*^^ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

S 0 -S 2 

Select Inputs 

< < 


60 

-2.0 

20 

-0.4 

I 0 -I 7 

Multiplexer inputs 

< < 


60 

-2.0 

20 

-0.4 


Output Enable (active LOW) input 

l|H W 
l|L (mA) 


50 

-2.0 

20 

-0.4 

Y 

3-State multiplexer output 

Iqh (nriA) 

Iql (niA) 


-2/-6.6(a) 
20 

-1/-2.6(a) 
12/24(a) 

Y 

3-State complementary multiplexer output 

Iqh (mA) 

Iql (mA) 


-2/-6.5(a) 

20 

-1/-2.6(a) 
12/24(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “251” is a logical implementation of a 
single pole, 8-position switch with the state 
of the three Select inputs (Sq, S-j, S 2 ) con¬ 
trolling the switch position. Assertion (Y) 
and negation (Y) outputs are both provided. 
The Output Enable input (OE) is active LOW. 
The logic function provided at the output, 
when activated, is: 

Y = OE (Iq • Sq • S ^ 82+ I -I • Sq • S ^ • S2 + >2 • Sq 
•S^ 82 + I3 -Sq -82 + 14 Sq 
• 82+I5 Sq Si -82+ le Sq -81 -82 + 17 
•80 -82). 

Both outputs are in the high impedance 
(high Z) state when the Output Enable is 
HIGH, allowing multiplexer expansion by ty¬ 
ing the outputs of up to 128 devices togeth¬ 
er. All but one device must be in the high 
Impedance state to avoid high currents that 
would exceed the maximum ratings, when 
the outputs of the 3-State devices are tied 
together. Design of the output enable sig¬ 
nals must ensure there is no overlap in the 
active LOW portion of the enable voltages. 


TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

S 2 

Si 

So 

'0 

h 

'2 

I3 

u 

>5 

>6 

17 

Y 

Y 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(Z) 

(Z) 

L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

L 

H 

X 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

L 

H 

X 

L 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

H 

X 

H 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

L 

X 

X 

L 

X 

X 

X 

X 

X 

H 

L 

L 

L 

H 

L 

X 

X 

H 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

H 

X 

X 

X 

L 

X 

X 

X 

X 

H 

L 

L 

L 

H 

H 

X 

X 

X 

H 

X 

X 

X 

X 

L 

H 

L 

H 

L 

L 

X 

X 

X 

X 

L 

X 

X 

X 

H 

L 

L 

H 

L 

L 

X 

X 

X 

X 

H 

X 

X 

X 

L 

H 

L 

H 

L 

H 

X 

X 

X 

X 

X 

L 

X 

X 

H 

L 

L 

H 

L 

H 

X 

X 

X 

X 

X 

H 

X 

X 

L 

H 

L 

H 

H 

L 

X 

X 

X 

X 

X 

X 

L 

X 

H 

L 

L 

H 

H 

L 

X 

X 

X 

X 

X 

X 

H 

X 

L 

H 

L 

H 

H 

H 

X 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

H 

H 

X 

X 

X 

X 

X 

X 

X 

H 

L 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 
(Z) = High impedance (off) 


LOGIC DIAGRAM 



Vcc = Pin 16 Y Y 

GND = Pin 8 
() = Pin numbers 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^**’ 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 




Iql ~ 20mA 




0.5 



V 

Vql 

Output LOW voltage 

Vqc = Min 

•OL 12mA 






0.4 

V 




Iql = 24mA 







V 

VqH 

Output HIGH voltage 

Vqc ” Min 

IOH~See Fan Out Table 



2.4 


2.4 


V 

'os 

Output short circuit current 

Vqc = Max, VquT = OV 



-40 

-100 

-30 

-100 

mA 

•cc 

Supply current 

Vqc = Max 

Outputs LOW 






10 

mA 

Outputs “off” 

i 



86 


12 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 


Cl= 15pF 

Rl = 280fl 

Cl = 45pF 

Rl = 66712 

Min 

Max 

Min 

Max 

Min 

Max 

^PLH Propagation delay 

^PHL Select to Y output 

Figure 2 




18 

19.5 


35 

40 

ns 

ns 

*PLH Propagation delay 

*PHL Select to Y output 

Figure 1 




15 

13.5 


28 

33 

ns 

ns 

IPLH Propagation delay 

IpHL to Y output 

Figure 2 




12 

12 


28 

28 

ns 

ns 

tPLH Propagation delay 

tPHL •^Qta to Y output 

Figure 1 




7.0 

7.0 


15 

15 

ns 

ns 

tpZH Output enable to HIGH level 

Figure 3 




19.5 


25 

ns 

tpzL Output enable to LOW level 

Figure 4 




21 


25 

ns 

tPHZ Output disable from HIGH level 

Figure 3 




12 


45 

ns 

Figure 3, Cl = 5pF<d) 




8.5 


30 

ns 

tPLZ Output disable from LOW level 

Figure 4 




16 


25 

ns 

Figure 4, Cl = 5 pF(d) 




14 


20 

ns 


NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial Range only. 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 


388 


signotiBS 
















sjgnDtics 


389 
















54S/74S253 

54LS/74LS253 


LOGIC SYMBOL 


DESCRIPTION 

The “253” is a Dual 4-Input Multiplexer with 
3-State outputs. It selects two bits of data 
from four sources using common select In¬ 
puts. The 3-State outputs are controlled by 
separate Output Enable (OE) inputs which 
set the outputs into the high impedance 
state when HIGH. 


FEATURES 

• 3-state outputs for bus interface and 
multiplex expansion 

• Common Select inputs 

• Separate Output Enable inputs 


1 6 5 4 3 10 11 12 13 15 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=6V±5%; Ta= 0X to -1-70°C 

MILITARY RANGES 

Vcc=5''± Ta=- 55°C to -l-125“C 

Plastic DIP 

N74S253N • 

N74LS253N 



Ceramic DIP 

N74S253F • 

N74LS253F 

S54S253F • 

S54LS253F 

Flatpak 



S54S263W • 

S54LS253W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Sq. Si 

Common Select Inputs 

l|H (mA) 

IjL (mA) 


50 

-2.0 

20 

-0.4 

ml 

ml 

o- 

Output Enable (Active LOW) inputs 

l|H W 
l|L (mA) 


50 

-2.0 

20 

-0.4 

•Oa — '3a 

Data inputs from multiplexer “a” 

I|H(mA) 
l|L (mA) 


50 

-2.0 

20 

-0.4 

lOb — l3b 

Data inputs from multiplexer “b” 

l|H <mA) 
l|L (mA) 


50 

-2.0 

20 

-0.4 

Ya. Yb 

3-State outputs 

II 


-2/-6.5(a) 

20 

-1/-2.6(a) 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial temperature ranges respectively. 


390 


sijnDtios 
















FUNCTIONAL DESCRIPTION 

The “253" has two identical 4-input 
Multiplexers with 3-State outputs which se¬ 
lect two bits from four sources selected by 
common Select inputs (Sq, S-|). When the 
individual Output Enable (Eoa- ^ob) inputs of 
the 4-Input Multiplexers are HIGH, the out¬ 
puts are forced to a high Impedance (high Z) 
state. 

The “253” is the logic Implementation of a 2- 
pole, 4-posltion switch; the position of the 
switch being determined by the logic levels 
supplied to the two Select inputs. Logic 
equations for the outputs are shown below: 

Ya = ^a-^'OajlSi.So + HaSi 
•So + l2a*Si So + l3a-Si So) 

Yb = OEb (lob_^Si - So + hb'^l 

• So + l2b • S1 • Sq + l3b • S1 • Sq) 

All but one device must be in the high imped¬ 
ance state to avoid high currents exceeding 
the maximum ratings, If the outputs of 3- 
State devices are tied together. Design of 
the Output Enable signals must ensure that 
there is no overlap. 


TRUTH TABLE 


SELECT 

INPUTS 

DATA INPUTS 

OUTPUT 

ENABLE 

OUTPUT 

So 

Sl 

'0 

h 

'2 

•3 

OE 

Y 

X 

X 

X 

X 

X 

X 

H 

(Z) 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

H 

L 

X 

L 

X 

X 

L 

L 

H 

L 

X 

H 

X 

X 

L 

H 

L 

H 

X 

X 

L 

X 

L 

L 

L 

H 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

I 

L 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't Care 

(Z) = High impedance (off) state 

LOGIC DIAGRAM 


OEa 'Oa ha ha ha Si Sq hb Mb *2b hb OEb 



GND = Pin 8 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGe“” 






54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 




Iql “ 20mA 




0.6 



V 

VoL 

Output LOW voltage 

V( 3 Q = Min 

•OL ~ 






0.4 

V 




•OL “ 






0.5(C) 

V 

VOH 

Output HIGH voltage 

Vqc = Min 
•oh = Table 



2.4 


2.4 


V 

•os 

Output short circuit current 

Vcc = •^2ix, VquT = OV 



-40 

-100 

-16 

-100 

mA 

'cc 

Supply current 

Vcc “ 

_ 

Outputs 

LOW 




70 


12 

mA 

Outputs 

“off” 

_I 





14 

mA 


NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial range only. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 


Cl=16pF 

RL=280fl 

Cl=15pF 

RL=2ka 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 




9.0 


25 

ns 

tPHL 

Data to output 




9.0 


20 

ns 

•PLH 

Propagation delay 

Figure 1 




18 


45 

ns 

tPHL 

Select to output 




18 


32 

ns 

tPZH 

Output enable time to HIGH level 

Figure 2 




13 


23 

ns 

tpZL 

Output enable time to LOW level 

Figure 3 




14 


23 

ns 

*PHZ 

Output disable time from HIGH level 

Figure 2, Cl = 6pF 




8.5 


41 

ns 

tPLZ 

Output disable time from LOW level 

Figure 3, Cl = 5pF 




14 


27 

ns 


AC WAVEFORMS 


PROPAGATION DELAY DATA 
OR SELECT TO OUTPUT 



= 1.6V for 54/74 and 54S/74S, V|^ = 1.3V for 
54LS/74LS. 

Figure 1 


3-STATE ENABLE TIME TO HIGH LEVEL 
& DISABLE TIME FROM HIGH LEVEL 


_ /■ 




f 

^0.5V 



- 


Vfjf = 1.5V for 54/74 and 54S/74S. V^ = 1.3V for 
54LS/74LS. 

Figure 2 


3-STATE ENABLE TIME TO LOW LEVEL 
& DISABLE TIME FROM LOW LEVEL 



V^ = 1.5V for 54/74 and 64S/74S, V|^ = 1.3V for 
54LS/74LS. 

Figure 3 
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54LS/74LS256 (Preliminary data) 


LOGIC SYMBOL 


DESCRIPTION 

The “256” is a Dual 4-Bit Addressable Latch 
with common control inputs; these include 
two Address inputs (Aq, A^), an active LOW 
Enable input (E) and an active LOW Clear 
input. Each latch has a D input and four out¬ 
puts. The “256” combines the features of a 
dual 1-of-4 demultiplexer and an 8-bit trans¬ 
parent latch into one 16 pin package. 


FEATURES 

• Combines dual demultiplexer and 8>bit 
latch 

• Serial-to-Parallel capability 

• Output from each storage bit available 

• Random (addressable) data entry 

• Easily expandable 

• Common clear input 

• Useful as dual 1-of-4 active HIGH 
decoder. 



PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=0“C to -1-70“C 

MILITARY RANGES 

Vcc”5V± 10%; T/v=-55X to -H125'»C 

Plastic DIP 

N74LS256N 


Ceramic DIP 

N74LS266F 

S54LS266F 

Flatpak 


S54LS256W 


Ao DI 


m VCC 

A1 [T 


lil clS 

Da \T 


Ill ^ 

QOa (T 


m 

Ola [T 


JU 

Q2a [T 


n] Q2b 

Q3a [T 


TOI Qlb 

GND [F 


j] Qob 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Aq.Ai 

Address inputs 

l|H W 
l|L (mA) 



20 

-0.4 

Da.Db 

Data inputs 

l|H (mA) 
l|L(niA) 



20 

-0.4 

E 

Latch Enable (active LOW) input 

l|L (mA) 
l||_ (mA) 



40 

-0.8 


Clear (active LOW) input 

l|H (aA) 
i|L (mA) 



20 

-0.4 

Qoa-Qsa 

Outputs from Latch “a” 

•oh (mA) 

•OL (n^A) 



-400 

4/8 (a) 

Qob-Qsb 

Outputs from Latch “b" 

II 

■ 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “266” Dual Addressable Latch has four 
distinct modes of operation and are 
selectable by controlling the Clear and En¬ 
able inputs (see the function table). In the 
addressable latch mode, data at the Data 
(D) inputs is written into the addressed 
latches. The addressed latches will follow 
the data input with all unaddressed latches 
remaining in their previous states. 

In the memory mode, all latches remain in 
their previous states and are unaffected by 
the data or address inputs. To eliminate the 
possibility of entering erroneous data in the 
latches, the enable should be held HIGH (in¬ 
active ) while the address lines are chang¬ 
ing. In the dual 1-of-4 decoding or 
demultiplexing mode, (CLR = E = LOW) ad¬ 
dressed ouputs will follow the level of the D 
Inputs with all other outputs LOW. In the 
clear mode, all outputs are LOW and unaf¬ 
fected by the address and data inputs. 


MODE SELECT - FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

CLR 

E 

D 

Ao 

Al 

Qo 

Qi 

02 

03 

Clear 

L 

H 

X 

X 

X 

L 

L 

L 

L 

Demultiplex 

L 

L 

d 

L 

L 

Q=d 

L 

L 

L 

(active HIGH decoder 

L 

L 

d 

H 

L 

L 

o 

II 

a. 

L 

L 

when D=H) 

L 

L 

d 

L 

H 

L 

L 

O 

II 

Q. 

L 


L 

L 

d 

H 

H 

L 

L 

L 

O 

II 

Q. 

Store (do nothing) 

H 

H 

X 

X 

X 

QO 

qi 

q2 

qs 

Addressable 

H 

L 

d 

L 

L 

Q=d 

qi 

q2 

qs 

latch 

H 

L 

d 

H 

L 

qo 

Q=d 

q2 

qa 


H 

L 

d 

L 

H 

qo 

qi 

D 

II 

Q. 

qa 


H 

L 

d 

H 

H 

qo 

qi 

q2 

Q=d 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

X = Don’t care. 

d = HIGH or LOW data one setup time prior to LOW-to-HIGH 
Enable transition. 

q = Lower case letters indicate the state of the referenced 
output established during the last cycle in which it was 
addressed or cleared. 


LOGIC DIAGRAM 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<'’> 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max 






36 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



M II 

15pF 

2kS2 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


*PLH 

Propagation delay 

Figure 1 






35 

ns 

tPHL 

Enable to output 






24 

ns 

tPLH 

Propagation delay 

Figure 2 






32 

ns 

tPHL 

Data to output 






21 

ns 

tPLH 

Propagation delay 

Figure 3 






38 

ns 

tPHL 

Adress to output 






29 

ns 

tPHL 

Propagation delay clear to output 

Figure 4 






27 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside cover for 543/74S and 54LS/74LS specifications. 


AC SETUP REQUIREMENTS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

tw 

Enable pulse width 

Figure 1 





15 


ns 

tw 

Clear pulse width 

Figure 4 





15 


ns 

ts(H) 

Setup time HIGH Data to Enable 

Figure 5 





20 


ns 

th(H) 

Hold time HIGH Data to Enable 

Figure 5 





0 


ns 

ts(L) 

Setup time LOW Data to Enable 

Figure 5 





15 


ns 

th(L) 

Hold time LOW Data to Enable 

Figure 5 





0 


ns 

^S 

Setup time Address to Enable 

Figure 6 





0 


ns 

th 

Hold time Address to Enable 

Figure 6 





10 


ns 


NOTES 


c. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition 
that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 

d. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition 
that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 
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AC WAVEFORMS 


PROPAGATION DELAY ENABLE TO OUTPUT 


AND ENABLE PULSE WIDTH 


r 

V. 






J> 

^vm 



-*"i 

Qn 



Vj^ = 1.5V for 54/74 & 543/743; V|y^ = 1.3V for 54L3/74L3 


Figure 1 



PROPAGATION DELAY 
DATA TO OUTPUT 


le. 

(-•-tpHl 






U 






V,^ = 1.6V for 54/74 & 543/74S; V|^ = 1.3V for 54LS/74LS 

Figure 2 


PROPAGATION DELAY 
ADDRESS TO OUTPUT 



V|y^ = 1.5V for 54/74 and 543/743; V^^ = 1.3V for 54L3/74LS. 

Figure 3 


CLEAR TO OUTPUT DELAY 
AND CLEAR PULSE WIDTH 



V|^ = 1.5V for 54/74 and 543/743; V|^ = 1.3V for 54L3/74LS. 

Figure 4 
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54S/74S257 

54LS/74LS257A 


LOGIC SYMBOL 


DESCRIPTION 

The Quad 2-Input Multiplexer with 3-State 
outputs can select four bits of data from two 
sources using a common Data Select input. 
The four outputs of the “257” present data in 
true (non-inverted) form. The outputs may 
be set to a high impedance state with a 
HIGH on the common Output Enable (OE) 
Input allowing the outputs to interface di¬ 
rectly with 3-State bus-organized systems. 


FEATURES 

• Multifunction capability 

• Non-inverting data path 

• 3-State outputs 

• Replaces DM8123 for higher perform¬ 
ance 


15 2 3 5 6 14 13 11 10 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = ± 5%; Ta = 0°C to ^70°C 

MILITARY RANGES 

Vcc = 5V ± 10 %; = -55°C to ^125°C 

Plastic DIP 

N74S257N • N74LS257AN 


Ceramic DIP 

N74S257F • N74LS257AF 

S54S257F • S54LS257AF 

Flatpak 


S54S257W • S54LS257AW 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

S select input 


100 

-4.0 

40 

-0.8 

OE Output Enable (Active LOW) input hL (mA) 


50 

-2.0 

20 

-0.4 

loa “ lod Data inputs from Source 0 

liL (mA) 


50 

-2.0 

20 

-0.4 

ha - hd Data Inputs from Source 1 i'i'l (mA) 


50 

-2.0 

20 

-0.4 

Ya - Yd 3-State outputs 

lOL (mA) 


-2/-6.5 

20 (a) 

-1/-2.6 (a) 

12/24 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “257” has four identical 2-Input Multi¬ 
plexers with 3-State outputs which select 
four bits of data from two sources under 
control of a common Data Select Input (S). 
The lo Inputs are selected when the Select 
Input Is LOW and the h inputs are selected 
when the Select Input is HIGH. Data ap¬ 
pears at the outputs in true (non-inverted) 
form from the selected inputs. 

The “257” is the logic implementation of a 4- 
pole, 2-position switch where the position of 
the switch is determined by the logic levels 
supplied to the Select Input. 

Outputs are forced to a high impedance 
“off” state when the Output Enable Input 
(OE) Is HIGH. All but one device must be in 
the high impedance state to avoid currents 
exceeding the maximum ratings if outputs 
are tied together. Design of the Output 
Enable signals must ensure that there is no 
overlap when outputs of 3-State devices are 
tied together. 


TRUTH TABLE 


ENABLE 

SELECT 

INPUT 

INPUTS 

OUTPUT 


S 

■o 


Y 

H 

X 

X 

X 

(Z) 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 
(Z) = High impedance (off) state 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

VoL Output LOW voltage 

Vcc = Min 





0.5 



V 







0.4 

V 

lOL = 24mA 







V 

VoH Output HIGH voltage 

Vcc = Min 

lOH = See Fan Out Table 



m 


El 


V 

los Output short circuit 

current 

Vcc Max, VouT = OV 


■ 





mA 

Icc Supply current 

Vcc = Max 

Outputs HIGH 




68 



mA 

Outputs LOW 




93 


16 

mA 

Outputs “off” 




99 


19 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial range only. 
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AC CHARACTERISTICS Ta = 25°c (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 


Cl = 15pF 

Rl = 280 n 

Cl = 45pF 
Rl = 6670 

Min 

Max 

Min 

Max 

Min 

Max 

tpLH Propagation delay 

tpHL Data to output 

Figure 1 




7.5 

6.5 


18 

18 

ns 

ns 

tpLH Propagation delay 

tpHL Select to output 

Figure 1 




15 

15 


21 

24 

ns 

ns 

tpzH Outputenableto HIGH 

level 

Figure 2 




19.5 


16 

ns 

tpzL Outputenableto LOW level 

Figure 3 




21 


24 

ns 

tpHZ Output disable from 

HIGH level 

Figure 3 

Cl = 5pF 




8.5 


15 

ns 

CL = 45pF 





1 

43 

ns 

tpLZ Output disable from 

LOW level 

Figure 2 

Cl = 5pF 




14 


15 

ns 

Cl = 45pF 






19 

ns 


AC WAVEFORMS 


PROPAGATION DELAY DATA AND 
SELECT TO OUTPUT 


1 or S 


'PHL 


Y 


Vm = 1.5V for 54/74 and 54S/74S: Vm = 1.3V for 54LS/74LS. 

Figure 1 



3-STATE ENABLE TIME TO HIGH LEVEL 
& DISABLE TIME FROM HIGH LEVEL 


OE 


Y 




r°-5 


Vm - 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 


Figure 2 


3-STATE ENABLE TIME TO LOW LEVEL 
& DISABLE TIME FROM LOW LEVEL 



Vm 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 


1.5V 


Figure 3 
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LOGIC SYMBOL 


54S/74S258 

54LS/74LS258A 


DESCRIPTION 

The “258” is a Quad 2-lnput Multiplexer with 
3-State outputs which can select four bits of 
data from two sources using a common 
Data Select input. The four outputs of the 
device present data in the complementary 
(inverted) form. The outputs may be set to a 
high impedance state with a HIGH on the 
common Output Enable (OE) Inputs allow¬ 
ing the outputs to interface directly with 3- 
State bus-organized systems. 


FEATURES 

• Multifunction capability 

• Inverting data path 

• 3-State outputs 

• See “257” for non-inverting version 


15 2 3 5 6 14 13 11 10 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


s|T 


H] Vcc 

'OaU 


Tsl OE 

iia Cl 


2 ^ lOc 

Ya [T 


iU he 

•ob Cl 


JLI 

•lb[L 


ill 'Od 

Ybd 


io] hd 

GND Cl 


m Yd 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; T^ = 0°C to 70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Tf^ = -55°C to ^125°C 

Plastic DIP 

N74S258N 

• N74LS258AN 




Ceramic DIP 

N74S258F 

• N74LS258AF 

S54S258F 

• 

S54LS258AF 

Flatpak 



S54S258W 

• 

S54LS268AW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

S Select input 

liL (mA) 



40 

-0.8 

OE Output Enable (Active LOW) input I^i'l (mA) 


50 

-2.0 

20 

-0.4 

liH iuA) 

loa - lod Data inputs from Source 0 , . 

liL (mA) 




ha - 1 Id Data inputs from Source 1 i*i*i^(mA) 


50 

-2.0 

20 

-0.4 

r, T, . JoH (mA) 

Ya - Yd 3-State outputs 


-2/-6.5 

20 

-1/-2.6<®* 

12/24 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION TRUTH TABLE 


The “258” has four identical 2-Input Multi¬ 
plexers with 3-State outputs which select 
four bits of data from two sources under 
control of a common Data Select Input (S). 
The lo inputs are selected when the Select 
Input is LOW and the li inputs are selected 
when the Select Input is HIGH. Data ap¬ 
pears at the outputs in inverted (comple¬ 
mentary) form. 

The “258” is the logic implementation of a 4- 
pole, 2-position switch where the position of 
the switch is determined by the logic levels 
supplied to the Select Input. 

Outputs are forced to a high impedance 
“off” state when the Output Enable Input 
(OE) is HIGH. All but one device must be in 
the high Impedance state to avoid currents 
exceeding the maximum ratings if outputs 
of the 3-State devices are tied together? 
Design of the Output Enable signals must 
ensure that there is no overlap when outputs 
of 3-State devices are tied together. 


OUTPUT 

SELECT 

DATA 

OUTPUTS 

ENABLE 

INPUT 

INPUTS 

OE 

S 

•o 

>1 

Y 

H 

X 

X 

X 

(Z) 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 
(Z) = High impedance (off) state 

LOGIC DIAGRAM 


OE 'Oa Ha 'ob 'tb 'Oc He 'Od Hd 



Vec = Pin 16 
GND = Pin 8 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TPQT rriNiniTinMc 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Min 

Max 

Min 

Max 

Min 

Max 

VoL 

Output LOW voltage 

Vec = Min 

lOL = 20mA 




0.5 



V 




lOL = 12mA 






0.4 

V 




lOL = 24mA 






0.5 

V 

VOH 

Output HIGH voltage 

Vec = Min 

l 0 H = See Fan Out Table 



2.4 


2.4 


V 

los 

Output short circuit current 

Vec = Max, VouT = OV 







mA 

Icc 

Supply current 

Vec = Max 

Outputs HIGH 

1 



56 


7.0 

mA 




Outputs LOW 




81 


14 

mA 




Outputs “off” 




87 


19 

mA 


NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial range only. 
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AC CHARACTERISTICS T/y = 25'’C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 


Cl = 15pF 
RL= 280 n 

Cl = 45pF 

RL = 667n 

Min 

Max 

Min 

Max 

Min 

Max 

tPLH Propagation delay 

tPHL Data to output 

Figure 1 




6:0 

6.0 


14 

14 

ns 

ns 

tPLH Propagation delay 

tpHL Select to output 

Figure 1 




12 

12 


21 

24 

ns 

ns 

tpzH Output enable to HIGH level 

Figure 2 




19.5 


16 

ns 

tpzL Output enable to LOW level 

Figure 3 




21 


24 

ns 

tpHZ Output disable from HIGH level 

Figure 2 

Cl = 5pF 




8.5 


15 

ns 

Ci_ = 45pF 






43 


tPLZ Output disable from LOW level 

Figure 3 

LL 

Q. 

LO 

II 

o 




14 


15 

ns 

Ci_ = 45pF 






19 



AC WAVEFORMS 


PROPAGATION DELAY DATA 
AND SELECT OUTPUT 


V_ f- 




Vm = 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 

Figure 1 



3-STATE ENABLE TIME TO LOW LEVEL 

& DISABLE TIME FROM LOW LEVEL 

OE V 


_ 1 



'PZL 


’PLZ 



Y 


evM 


■ Ri1.5V 





0.5V 

Vm = 1.5V for 54/74 and 54S/74S; Vm 

= 1.3V for 54LS/74LS 





Figure 3 
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54/74259—See 9334 
54LS/74LS259 (Preliminary data) 


LOGIC SYMBOL 


DESCRIPTION 

The “269” is an 8-Bit Addressable Latch 
with these control inputs; three Address in¬ 
puts (Aq, Ai, A 2 ), an active LOW Enable 
input (E) and an active LOW Clear input 
(CLR). Each latch has a common D input and 
a separate Q output. The “259” combines 
the features of a 1-of-8 demultiplexer and 8- 
bit transparent latch into one 16 pin pack¬ 
age. 


FEATURES 

• Combines demultiplexer and 8-bit 
latch 

• Serial-to-Parallel capability 

• Output from each storage bit available 

• Random (Addressable) data entry 

• Easily expandable 

• Common Clear input 

• Useful as dual 1-of-8 active HIGH 
decoder 

• See the NE590 for 250 mA output 
version 



Vcc = Pin 16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0“C to -l-70°C 

MILITARY RANGES 

VcC=5V± 10%; Ta=- 55X to +125X 

Plastic DIP 

N74LS259N 


Ceramic DIP 

N74LS259F 

S64LS259F 

Flatpak 


S64LS269W 


PIN CONFIGURATION 


Ao [T 


Til Vcc 

A1 [T 


Tsi CLR 

A2 [T 


TTl E 

Qo [T 


Tsi D 

Qi [T 


TTI Q? 

02 [T 


jH 06 

Q 3 [T 


0 

(n 

GND [T 


|T] 04 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Aq, Ai, A 2 

Address inputs 

< < 



20 

-0.4 

D 

Data input 

< < 



20 

-0.4 

E 

Latch Enable (active LOW) input 

< < 



40 

-0.8 

CLR 

Clear (active LOW) input 

< < 

1 



20 

-0.4 

Q0-Q7 

Latch outputs 

•oh (mA) 

•OL (n^A) 



-400 

4/8 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “259” Addressable Latch has four dis¬ 
tinct modes of operation and are selectable 
by controlling the Clear and Enable inputs 
(see the function table), in the addressable 
latch mode, data at the Data (D) inputs is 
written into the addressed latches. The ad¬ 
dressed latches will follow the data input 
with ail unaddressed latches remaining in 
their previous states. In the memory mode, 
ail latches remain in their previous states 
and are unaffected by the data or address 
inputs. To eliminate the possibility of enter¬ 
ing erroneous data in the latches, the enable 
should be held HIGH (inactive) while the ad¬ 
dress lines are changing. In the 1-of-8 de¬ 
coding or demultiplexing mode, (CLR = E = 
LOW) addressed outputs will follow the lev¬ 
el of the D inputs with all other outputs LOW. 
In the clear mode, all outputs are LOW and 
unaffected by the address and data Inputs. 


H = HIGH voltage level steady state 
L = LOW voltage level steady state 
X = Don’t care 

d = HIGH or LOW data one setup time prior to LOW-to-HIGH Enable transition 
q = Lower case letters indicate the state of the referenced output established during the 
last cycle in which it was addressed or cleared. 


MODE SELECT—FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

CLR 

I 

D 

Aq 

Ai 

A2 

CM 

O 

o 

o 

O 

Q3 

Q4 

Qs 

06 

07 

Clear 

L 

H 

X 

X 

X 

X 

L L L 

L 

L 

L 

L 

L 

Demultiplex 

L 

L 

d 

L 

L 

L 

Q=d L L 

L 

L 

L 

L 

L 

(active HIGH 

L 

L 

d 

H 

L 

L 

L Q=d L 

L 

L 

L 

L 

L 

decoder 

L 

L 

d 

L 

H 

L 

L L Q=d 

L 

L 

L 

L 

L 

when D=H) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• • • 

• • • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


• 

L 

• 

L 

• 

d 

• 

H 

• 

H 

• 

H 

• • • 

L L L 

• 

L 

• 

L 

• 

L 

• 

L 

O 

II • 

Q. 

Store 













(do nothing) 

H 

H 

X 

X 

X 

X 

do 92 

93 

94 

95 

96 

97 

Addressable 

H 

L 

d 

L 

L 

L 

Q=dqi H 2 

93 

94 

95 

96 

97 

latch 

H 

L 

d 

H 

L 

L 

qo Q=d q2 

93 

94 

95 

96 

97 


H 

L 

d 

L 

H 

L 

qo qi Q=d 

93 

94 

95 

96 

97 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• • • 

• • • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


• 

H 

• 

L 

• 

d 

• 

H 

• 

H 

• 

H 

• . • • 

90 91 92 

• 

93 

• 

94 

• 

95 

• 

96 

• 

Q=d 


LOGIC DIAGRAM 


D Ao Ai A2 CLR 



Vcc = Pin 16 
GND = Pin 8 
( ) = Pin Numbers 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^^’ 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

'cc 

Supply current 

Vcc = Max 






36 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 

Rl = 2kQ 

Min 

Max 

Min 

Max 

Min 

Max 

*PLH Propagation delay 

^PHL Enable to output 

Figure 1 






35 

24 

ns 

ns 

^PLH Propagation delay 

tpHL Data to output 

Figure 2 






32 

21 

ns 

ns 

^PLH Propagation delay 

tpHL Address to output 

Figure 3 






38 

29 

ns 

ns 

^PHL Propagation delay clear to output 

Figure 4 






27 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC SETUP REQUIREMENTS: T/v = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

*w 

Enable pulse width 

Figure 1 





16 


ns 

tw 

Clear pulse width 

Figure 4 





15 


ns 

ts(H) 

Setup time HIGH Data to Enable 

Figure 5 





20 


ns 

th<H) 

Hold time HIGH Data to Enable 

Figure 5 





0 


ns 

ts(L) 

Setup time LOW Data to Enable 

Figure 5 





15 


ns 

th(L) 

Hold time LOW Data to Enable 

Figure 6 





0 


ns 

u 

Setup time Address to Enable^^^ 

Figure 6 





0 


ns 

th 

Hold time Address to Enable 

Figure 6 





10 


ns 


NOTES 


c. The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition 
that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 

d. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition 
that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 
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AC WAVEFORMS 


1 PROPAGATION DELAY ENABLE TO OUTPUT I 


AND ENABLE PULSE WIDTH 

D„ 


V. 






/ 




On 


1/ 

V|^ = 1.5V for 54/74 and 548/748; = 1.3V for 54L8/74L8. 


Figure 1 



PROPAGATION DELAY 
DATA TO OUTPUT 



= 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS. 

Figure 2 


PROPAGATION DELAY 
ADDRESS TO OUTPUT 



Vm = 1.5V for 54/74 and 548/74S: V^^ = 1.3V for 54LS/74LS. 

Figure 3 


CLEAR TO OUTPUT DELAY 

AND CLEAR PULSE WIDTH 


„-tw- 



\ 

CLR 

^Vm 


^Vm 

On 

\ 

- vm 


V ^4 = 1.5V for 54 / 74 and 548 / 74S; V|^ = 1.3V for 54LS / 74LS. 


Figure 4 
























54S/74S260 

54LS/74LS260 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PIN CONFIGURATION 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vqc=5V±5%; Ta= 0X to +70°C 

MILITARY RANGES 
Vcc=5V± 10%; Ta=- 55°C to +125°C 

Plastic DIP 

Fig. A 

N74S260N • N74LS260N 


Ceramic DIP 

Fig. A 

N74S260F • N74LS260F 

S54S260F • S64LS260F 

Flatpak 

Fig. A 


S54S260W • S64LS260W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLED) 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

< < 



50 

-2.0 

20 

-0.36 

Outputs 

lOH (aA) 

Iql 



-1000 

20 

-400 

4/8 (a) 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(b) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

•CCH 

Supply current 

Vcc = Max. V|N = OV 






29 


3.2 

mA 

ICCL 

Supply current 

Vqc “ Max, ViN > 4.5V 






45 


5.4 

mA 


AC CHARACTERISTICS: T/v=25X (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 

Rl = 28012 

Cl = 15pF 

Rl = 2K12 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

|PLH Propagation delay 

»PHL 

Waveform 1 






5.5 

6.0 


15 

15 

ns 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54LS/74LS261 


LOGIC SYMBOL 


DESCRIPTION 

The “261” is a Multiply Decoder circuit de¬ 
signed to be used in parallel multiplication 
applications. It performs binary multiplica¬ 
tion in a two’s-complement form, two bits at 
a time. This device may also be used in a 
parallel-serial multiplier requiring substan¬ 
tially fewer parts than parallel-parallel multi¬ 
plication. 


FEATURES 

• Multiply 4-bits by 2-bits 

• Two’s complement multiplication 

• Output latch for synchronous 
operation 

• Expandable to n-bits 


13 14 15 1 2 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

VcC=5V±5%; Ta= 0X to -I-70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta-- 55“C to +125°C 

Plastic DIP 

N74LS261N 


Ceramic DIP 

N74LS261F 

S54LS261F 

Flatpak 


S54LS261W 


B3 [T 


Te] Vcc 

B4 [T 


H] B2 

^ □: 


TTl Bi 

M2 [T 


31] Bo 

04 [T 


iH *^1 

03 [T 


33] Mo 

[T 


33] oo 

GND [T 


Tl oi 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^I 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

B0”Bi 

Multiplicand inputs 

l|L(mA) 



20 

-0.4 

Mo~M -I 

Multiplier inputs 

II 



40 

-0.8 

M2 

Most significant bit multiplier input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

E 

Latch Enable input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

Qq-Qs 

Partial product outputs 

IqH (it*A) 

Iql (mA) 



-400 

4/8(3) 

Q4 

Most significant bit (active LOW) output 

lOH {^lA) 

Iql (mA) 



-400 

4/8(3) 


NOTE 

a The slashed numbers indicate different parametric values for Military/Commercial tem¬ 
perature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “261” is designed to perform binary 
multiplication in two's complement form, two 
bits at a time. 

The M inputs are for the multiplier bits and 
the B inputs are for the multiplicand. The Q 
outputs represent the partial product as a 
recoded base-4 number. This recoding ef¬ 
fectively reduces the Wallace-Tree (sum¬ 
ming) hardware requirements by a factor of 
two. 

The outputs represent partial products in 
one’s-complement notation generated as a 
result of multiplication. A simple rounding 
scheme using two additional gates is need¬ 
ed for each partial product to generate 
two’s complement. 

The leading (most significant) bit of the 
product is inverted for ease in extending the 
sign to left justify the partial-product bits. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

E 

M2 

Ml 

Mo 

04 

Q3 

02 

Qi 

Qo 

L 

X 

X 

X 

q4 

da 

d2 

qi 

qo 

H 

L 

L 

L 

H 

L 

L 

L 

L 

H 

L 

L 

H 

B4 

B4 

B3 

B2 

Bl 

H 

L 

H 

L 

B4 

B4 

B3 

02 

Bl 

H 

L 

H 

H 

B4 

B3 

B2 

Bl 

Bo 

H 

H 

L 

L 

B4 

B3 

B2 

Bl 

Bo 

H 

H 

L 

H 

B4 

B4 

B3 

B2 

B1 

H 

H 

H 

L 

B4 

B4 

B3 

B2 

Bl 

H 

H 

H 

H 

H 

L 

L 

L 

L 


H = HIGH voltage level 
L = LOW voltage level 

q = Lower case letters indicate the state of the referenced output one setup time prior to 
the HlGH-to-LOW Enable transition. 

Bp = The logic level on the referenced multiplicand input. 


LOGIC DIAGRAM 



GND = Pin 8 
() = Pin Numbers 


signotics 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE***) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = 

V|N = OV 

Mil 






38 

mA 

Com 






40 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
Rl = 

15pF 

2kQ 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


*PLH 

Propagation delay 

Figure 1 






35 

ns 

*PHL 

Enable to output 






30 

ns 

*PLH 

Propagation delay 

Figure 2 or 3 






40 

ns 

tPHL 

M inputs to outputs 






36 

ns 

tpLH 

Propagation delay 

Figure 2 or 3 






42 

ns 

•PHL 

B inputs to outputs 






37 

ns 


NOTE 

b. For fannily dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

*w 

Enable pulse width 

Figure 1 





26 


ns 

ts 

Setup time M input to Enable 

Figure 4 





17 


ns 

th 

Hold time M input to Enable 

Figure 4 





0 


ns 

ts 

Setup time B input to Enable 

Figure 4 





15 


ns 

th 

Hold time B input to Enable 

Figure 4 





0 


ns 
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The 54/74LS261 generates partial pro^ 
ducts according to this algorithm with two 
exceptions; 


TYPICAL APPLICATION DATA 

Multiplication of the numbers 26 (multipli¬ 
cand) by 29 (multiplier) in decimal, binary, 
and 2-bit-at-a-time-binary is shown here: 


DECIMAL 

BINARY 


2-BIT-AT-A-TIME BINARY 


Sign 


Sign 



Bit 


Bit 


B 26 

011010 


011010 


M 29 

011101 


(+2)(-1)(+1) 


234 

0110101 


00000011010 n 

3 

52 

000000 

6 

111100110 

- Partial 

754 

011010 

— Partial 

0110100 J 

Products 


011010 

Products 

0,1011110010, 
ll 1 



011010 


1 1 



000000 


Sign Product 



0,1011110010, 


Bit 



I I 

Sign Product 





Bit 





1. The one’s complement is generated for 
the cases requiring the two’s comple¬ 
ment. The two’s complement can be ob¬ 
tained by adding one to the one’s com¬ 
plement; this rounding can be done by 
using one NAND gate and one AND gate 
as shown in Figure B. 

2. The most-significant bit is complemented 
to reduce the hardware required to ex¬ 
tend the sign bit. This extension can be 
accomplished by adding a hard-wired 
logic 1 in bit position 221 + 15 of each 
partial product and also in bit position 
215 of the first partial product (PPI). 

3. In general, the 4x2 bit 64/74LS261 can 

be expanded for use in 4m x 2n bit multi¬ 
pliers. Partial-product generation uses m 
X n 54/74LS261S, m x n 16 
54/74LS00S, and m x n -5- 16 


Two points should be noted in the 2-bit-at-a- 
time-binary example above. First, in posi¬ 
tioning the partial products beneath each 
other for final addition, each partial product 
is shifted two places to the left of the partial 
products above it instead of one place as is 
done in regular multiplication. Second, the 
msb of the partial product (the sign bit) is 
extended to the sign-bit column of the final 
answer. A substantial reduction of multipli¬ 
cation time, cost, and power is obtained by 
implementing a parallel partial-product-gen¬ 
eration scheme using a 2-bit-at-a-time algo¬ 
rithm, followed by a Wallace Tree summa¬ 
tion. 

Partial-product-generation rules of the algo¬ 
rithm are: 

1. Examine two bits of multiplier M plus the 
next lower bit. For the first partial product 
(PPI) the next lower bit is zero. 

2. Generate partial product (PPi) as shown 
in the following table: 

3. Weight the partial products by indexing 
each two places left relative to the next- 
less-significant product. 

4. Extend the most-significant bit of the par¬ 
tial product to the sign-bit place value of 
the final product. 


215 214 

213 212 

2 l 1 210 

I 

29 28 27 26 25 

24 

23 22 

2 l 2 O 0 

1 


I 

I ) I I 

I 

!_^,_ 

_ 1 I 

1 

PP 8 

PP7 

I 

PP 6 

I 

PP5 PP4 

PP3 

I 

PP2 

PPI 


MULTIPLER BITS 
FROM STEP 1 



221-1 

221-2 

221-3 

OPERATOR 

SYMBOL 

TO OBTAIN 

PARTIAL PRODUCT 

0 

0 

0 

0 

Replace multiplicand by zero 

0 

0 

1 

+ 1B 

Copy multiplicand 

0 

1 

0 

-1-1B 

Copy multiplicand 

0 

1 

1 

-I-2B 

Shift multiplicand left one bit 

1 

0 

0 

-2B 

Shift two’s complement of 
multiplicand left one bit 

1 

0 

1 

-IB 

Replace multiplicand by 
two’s complement 

1 

1 

0 

-IB 

Replace multiplicand by 
two’s complement 

1 

1 

1 

0 

Replace multiplicand by zero 



EXAMPLE OF ALGORITHM 


M = 29 = 011101 , 

Operator 

B = 26 = 011010 


U-JT 

Symbol 


L_^ 

r-i 010 



110 

+ 1B 

00000011010 


-IB 

111100110 



-I-2B 

0110100 

Oil 




54/74LS08S. The size of the Wallace 
Tree and ALU requirements vary depend¬ 
ing on the size of the problem. The count 
for the 16 x 16 bit multiplier is: 

32 S54LS261/N74LS261 

2 S64LS00/N74LS00 

2 S54LS08/N74LS08 

56 64H183/74H183* 

7 S64LS181/N74LS181 

2 S54LS182/N74LS182 

* Not currently available from Signetics. 


The summation of these partial products 
was shown in the 2-bit-at-a-time binary mul¬ 
tiplication example above. 
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FIRST PARTIAL PRODUCT, PP1 



20 INPUTS TO WALLACE TREE 

Figure A 


OTHER PARTIAL PRODUCTS, PPi 



19 INPUTS TO WALLACE TREE 

Figure B 


MANIPULATION OF PARTIAL PRODUCTS FOR ENTRY INTO WALLACE TREE 

PTL-ADD THIS 1 FOR PPI ONLY 


26 M 


210 I 28 I 


214 


PP8 PP7 PP6 PP5 PP4 PP3 PP2 PPI 

19]' 19]' 19I' igj' 19]' igi' 19]^ 2o]f 


WALLACE TREE 
(4 LEVELS FOR 16X 16) 


PRODUCT 

Figure C 


3 




















54LS/74LS266 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


TRUTH TABLE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 




TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

'cc 

Supply current 

Vcc = Max. Va = ov 

Vb = 4.6V 








13 

mA 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

Inputs 

> > 




20 

-0.36 

Outputs 

II 




-400 

4/8(a) 


INPUTS 

OUTPUT 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 


H = HIGH voltage level 
L = LOW voltage level 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V± 5%; Ta= 0°C to +70°C 

MILITARY RANGES 
Vcc=5''± Ta=- 55°C to +125°C 

Plastic DIP 

Fig. A 

N74LS266N 


Ceramic DIP 

Fig. A 

N74LS266F 

S54LS266F 

Flatpak 

Fig. A 


S54LS266W 



AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Waveforms and Conditions) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 




Cl = 
Rl = 

15pF 

2K12 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1, 








30 

ns 

tPHL 

A or B to output 

other input LOW 








30 

ns 

tPLH 

Propagation delay 

Waveform 2, 








30 

ns 

<PHL 

A or B to output 

other input HIGH 








30 

ns 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc Characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 























74S273 

54LS/74LS273 


LOGIC SYMBOL 


DESCRIPTION 

The “273” is an Octal D Flip-Flop used pri¬ 
marily as an 8-bit positive-edge-triggered 
storage register. Data on the D inputs is 
transferred to storage during the LOW-to- 
HIGH transition of the clock pulse. The Mas¬ 
ter Reset (MR) input asynchronously clears 
all flip-flops when LOW. 


FEATURES 

• Ideal buffer for MOS Microprocessor 
or Memory 

• Eight edge-triggered D flip-flops 

• High speed Schottky version available 

• Buffered common clock 

• Buffered, asynchronous Master Reset 

• Slim 20-Pin plastic and ceramic DIP 
packages 

• See “377” for Clock Enable version 

• See “373” for transparent latch version 

• See “374” for 3-state version 


3 

4 

_L 

7 

J_ 

8 

_L 

13 

_L 

14 

JL 

17 

_L 

18 

1 , 

1 Do 
■jcp 

Dl 

D2 

D3 

D4 

Ds 

De 

1 

Jmr 

1 Qq 

Ql 

02 

Q3 

Q4 

Qs 

Qe 


2 

T 

5 

T 

6 

9 

T 

12 

"T 

15 

"T 

16 

19 


Vcc - Pin 20 
GND - Pin 10 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to +70X 

MILITARY RANGES 

Vcc=5''- Ta=- 55°C to -l-125°c 

Plastic DIP 

N74S273N 

• N74LS273N 


Ceramic DIP 

N74S273F 

• N74LS273F 

S54LS273F 

Flatpak 





MR [T 


^ Vcc 

QO \T 


iU 07 

Do \T 


m D7 

Dl [T 


JD D6 

Q1 |T 


]?] 06 

02 [T 


]|] 05 

D2 [T 


HI D5 

^^3 Cl 


m 

03 Cl 


TTI 04 

GND 0? 


Tt~1 CP 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (AtA) 
l|L (mA) 


50 

-2.0 

20 

-0.4 

Q 

O 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 


50 

-2.0 

20 

-0.4 

MR 

Master Reset (active LOW) input 

l|H (mA) 
l|L (mA) 


50 

-2.0 

20 

-0.4 

D 

o 

O 

Outputs 

•oh (/^A) 

Iql (mA) 


-1000 

20 

-400 

4/8(a) 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “273” has eight edge-triggered D-type 
flip-flops with individual D inputs and Q out¬ 
puts. The common buffered Clock (CP) and 
Master Reset (MR) inputs load and reset 
(clear) all flip-flops simultaneously. 

The register Is fully edge triggered. The 
state of each D Input, one setup time before 
the LOW-to-HIGH clock transition, is trans¬ 
ferred to the corresponding flip-flop’s Q out¬ 
put. 

All outputs will be forced LOW Independent¬ 
ly of Clock or Data inputs by a LOW voltage 
level on the Input. The device is useful 
for applications where the true output only is 
required and the Clock and Master Reset 
are common to all storage elements. 


MODE SELECT - FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

CP 

Dn 

Qn 

Reset (clear) 

L 

X 

X 

L 

Load “1” 

H 

t 

h 

H 

Load “0” 

H 

f 

1 

L 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level-one setup time prior to the LOW-to-HIGH clock transition. 
X = Don’t care. 

I = LOW-to-HIGH clock transition. 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*”* 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 




160 


27 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 


Cl = 
Rl = 

15pF 

28012 

Cl = 
rl = 

15pF 

2KQ 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 



75 


30 


MHz 

tPLH 

Propagation delay 

Figure 1 




15 


21 

ns 

tPHL 

Clock to output 




15 


23 

ns 

tPHL 

Propagation delay MR to output 

_1 

Figure 2 




15 


30 

ns 


NOTE 

b. For family dc characteristics, see inside front cover 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(L) Clock pulse width (LOW) 

Figure 1 



7.0 


20 


ns 

tw Master Reset pulse width 

Figure 2 



10 


20 


ns 

ts(H) Setup time HIGH data to CP 

Figure 3 



5.0 


15 


ns 

th(H) Hold time HIGH data to CP 

Figure 3 



3.0 


0 


ns 

ts(L) Setup time LOW data to CP 

Figure 3 



5.0 


15 


ns 

th(L) Hold time LOW data to CP 

Figure 3 



3.0 


0 


ns 

tree Recovery time MR to CP 

_i 

Figure 2 

_I 


_I 

5.0 


15 


ns 


AC WAVEFORMS 



DATA SET-UP AND HOLD TIMES 



o 



Vm = 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. Figure 3 


MASTER RESET PULSE WIDTH, MASTER RESET TO 
OUTPUT DELAY AND MASTER RESET TO 
CLOCK RECOVERY TIME 


I 






_ r 


V|^ = 1.5V for 54/74 and 54S/74S, V|^ = 1.3V for 54LS/74LS. 

Figure 2 
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54/74279 

54LS/74LS279 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = O^C to +70<'C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -SS^C to +125°C 

Plastic DIP 

Fig. A 

N74279N • N74LS279N 


Ceramic DIP 


N74279F • N74LS279F 


Flatpak 

Fig. A 


S54279W • S54LS279W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

'"p“» 

40 

-1.6 



20 

-0.4 


-800 

16 



-400 

4/8 (a) 


PIN CONFIGURATION 



TRUTH TABLE 


INPUTS 1 

OUTPUT 

Si 

S2 

R 

Q 

L 

L 

L 

h 

L 

X 

H 

H 

X 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

No change 


L = LOW voltage level. 
H = HIGH voltage level. 
X = Don’t care. 


h = The output is HIGH as long as Si or S 2 is LOW. 

If all inputs go HIGH simultaneously, the output 
state is indeterminate; otherwise it follows the 
truth table. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vcc = Max, Vr = OV, Vs = 4.5V 


30 






7.0 

mA 


AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions.) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 

15pF 





Cl = 

t5pF 

UNIT 




rl = 

4000 





Rl = 

2kn 




Min 

Max 

Min 


Min 

Max 

Min 

Max 


tPLH 

Propagation delay 


■ 

22 

■1 

■ 

■ 

■ 

■ 

22 

ns 

tPHL 

Set to output 


■ 

15 

■ 

■ 

■ 

■ 

■ 

15 

ns 

tPHL 

Propagation delay 
Reset to output 


■ 

27 


■ 

■ 

■ 


27 

ns 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54S/74S280 


LOGIC SYMBOL 


DESCRIPTION 

The“280” is a 9-Blt Parity Generator/ 
Checker with Odd and Even parity outputs to 
facilitate operation of either odd or even 
parity application. It is used for detecting 
errors in high speed data transmission and 
retrieval systems. Expansion is easily ac¬ 
complished by serial or parallel cascading 
of any number of stages. 


FEATURES 

• Buffered inputs - one normalized load 

• Word-length easily expanded by 
cascading 

• Similar pin configuration to “180” for 
easy system up-grading 


8 9 10 11 12 13 1 2 4 



Vcc = Pin 14 
GND = Pin 7 


PIN CONFIGURATION 


'6 \T 


2^ Vcc 

'7 [I 


m '5 

IZ 


m >4 

'8 [H 


m i3 

2e im 


H] >2 

zo Cl 


3 '1 

GND [T 


1] lo 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Tf^=(y‘C to -l-70°C 

MILITARY RANGES 

Vcc=S''± 10%; T/v=-55°C to -l-125°C 

Plastic DIP 

N74S280N 


Ceramic DIP 

N74S280F 

S64S280F 

Flatpak 


S54S280W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

l0-*8 

Data inputs 

< < 


50 


2e 

Even parity output 

o o 

> > 


-1000 

20 


20 

Odd parity output 

> > 


-1000 

20 



NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE O) 






54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

» Min 

Max 

Min 

Max 

Min 

Max 

Icc 

Supply current 

Vcc = Max 

Mil 




99 



mA 

Com 




105 



mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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FUNCTIONAL DESCRIPTION 

The “280" is a 9-bit parity generator or 
checker commonly used to detect errors in 
high speed data transmission or data re¬ 
trieval systems. Both Even and Odd parity 
outputs are available for generating or 
checking even or odd parity on up to nine 
bits. 

The Even parity output (2^) is HIGH when an 
even number of data Inputs (Iq-Ib) s'*® 
HIGH. The Odd parity output (Sq) is HIGH 
when an odd number of data inputs are 
HIGH. 

Expansion to larger word sizes is accom¬ 
plished by tying the Even outputs (2^) of up 
to nine parallel devices to the data inputs of 
the final stage. This expansion scheme al¬ 
lows an 81 bit data word to be checked in 
less than 40ns with the “S280”. 


TRUTH TABLE 


INPUTS 

OUTPUTS 

Number of HIGH 
data inputs (Iq-Is) 

2e 

2o 

Even 

H 

L 

Odd 

L 

H 


LOGIC DIAGRAM 



AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNiT 


Cl=15pF 

Rl=28012 


Min 

Max 

Min 

Max 

Min 

Max 

*PLH Propagation delay 

Figures 1 & 2 




21 



ns 

^PHL Data to Even output 





18 



ns 

^PLH Propagation delay 

Figures 1 & 2 




21 



ns 

^PHL Data to Odd output 





18 



ns 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

VIN 

^Vm 

r*-tpHL-^ 


VOUT Vm 


V ^4 = 1.5V for 54/74 and 54S/74S: V^yj = 1.3V for 54LS/74LS 

Figure 1 



WAVEFORM FOR NON-INVERTiNG OUTPUTS 

V|N -X-Vm -5 

P- ' 



|---tPLH-*^ 

VOUT ^^Vm 


V|^ = 1.5V for 54/74 and 54S/74S; Vf^/j = 1.3V for 54LS/74LS 

Figure 2 
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54LS/74LS283 


LOGIC SYMBOL 


DESCRIPTION 

The “283” is a high speed 4-bit Binary Full 
Adder with internal carry lookahead. It ac¬ 
cepts two 4-bit binary words (A 1 -A 4 , B- 1 -B 4 ) 
and a Carry input (C||m). The sum of the two 
4-bit words is combined with the carry input 
and presented at the four Sum outputs (S-]- 
24 ) and the Carry output (Cout)- oper¬ 
ates with either HIGH or LOW operands 
(positive or negative logic). 


FEATURES 

• High speed 4-bit binary addition 

• Cascadeable in 4-bit increments 

• Fast internal carry lookahead 

• Power pins located on corner pins 


5 6 3 2 14 15 12 11 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


22 DI 

B2 \T 

A2 IX 

2i [T 
A1 [T 

Bi |T 
C|N CE 

GND r8~ 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V ± 5%; Ta= 0°C to -l-70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to -l-125°C 

Plastic DIP 

N74LS283N 


Ceramic DIP 

N74LS283F 

S64LS283F 

Flatpak 


S54LS283W 



Vcc 

m 

B3 

M] 

A 3 

m 

23 

1] 

A4 


B4 

IB 

24 

n 

CoUT 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

description 


54/74 

54S/74S 

54LS/74LS 

A 1 -A 4 

operand A inputs 

l|H W 
l|L (mA) 



40 

- 0.8 

B 1 -B 4 

Operand B inputs 

l|H (mA) 
l|L (mA) 



40 

- 0.8 

C|N 

Carry input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

21-24 

Sum outputs 

•oh (mA) 

Iql (mA) 



-400 

4/ 8 (a) 

Cout 

Carry output 

> > 



-400 

4 / 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “283” adds two 4-bit binary words (Ap 
plus Bn) plus the incoming carry. The binary 
sum appears on the Sum outputs ( 2 )-|-D 4 ) 
and the outgoing carry (Cout) according to 
the equation: 

C|N + (Ai + Bi) + 2(A2 + 82) + 4(A3 -I- 83) 

+ 8 (A 4 -I- 84 ) = 2^ -I- 2 22 + 4 S 3 -f- 8 24 -H 

^6CouT 

Where (+) = plus 


Due to the symmetry of the binary add func¬ 
tion the “283” can be used with either all 
active HIGH operands (positive logic) or 
with all active LOW operands (negative log¬ 
ic)—see Table "A”. With active HIGH inputs, 
C||s| cannot be left open; it must be held LOW 
when no “carry in” is Intended. 
Interchanging inputs of equal weight does 
not affect the operation, thus C||v|, A^, 
can arbitrarily be assigned to pins 5, 6 , 7 
etc. 


PINS 

C|N 

A 1 

A 2 

A 3 

A 4 

B 1 

B 2 

B 3 

B 4 

2 l 

22 

S 3 

24 

CquT 

Logic Levels 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

H 

Active HIGH 

0 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

0 

0 

1 

Active LOW 

1 

1 

0 

1 

0 

0 

1 

1 

0 

0 

0 

1 

1 

0 


(10 + 9 = 19) 
(carry + 5-1-6 


LOGIC DIAGRAM 


54LS/74LS283 


( ) = Pin numbers 


















DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^*’’ 


PARAMETER 

TEST CONDITiONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•os Short circuit current 

Vcc = Max 





-15 

-100 

mA 

•CC Supply current 

Vcc “ Max 

> 

o 

11 

z 

> 






39 

mA 

V|N = 4.5V 






34 

mA 


AC CHARACTERISTICS: Ta= 25®C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 

Rl = 2kQ 

Min 

Max 

Min 

Max 

Min 

Max 

^PLH Propagation delay 

tPHL C|N to S-i 

Figures 1 & 2 






24 

24 

ns 

ns 

tPLH Propagation delay 

tPHL C|N to 22 

Figures 1 & 2 






24 

24 

ns 

ns 

tpLH Propagation delay 

tpHL C|N to 23 

Figures 1 & 2 






24 

24 

ns 

ns 

*PLH Propagation delay 

tPHL C|N to 24 

Figures 1 & 2 






24 

24 

ns 

ns 

tpLH Propagation delay 

tPHL Aj or Bj to 2; 

Figures 1 & 2 






24 

24 

ns 

ns 

tPLH Propagation delay 

tPHL C|N to CquT 

Figure 2 






17 

17 

ns 

ns 

tPLH Propagation delay 

tpHL A| or Bj to Cqut 

Figures 1 & 2 

_1 






17 

17 

ns 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 


WAVEFORM FOR NON-INVERTING OUTPUTS 

VIN 


V|N -X-Vm -^Vm 

[\ A 



|-^tpHL-^ l^tPLH-^ 

VOUT -V- Vm -y— Vm 


\| 1/ 

VOUT -^Vm -^Vm 

= 1,5V for 54/74 and 64S/74S: V|^ = 1.3V for 54LS/74LS 


V|y;l = 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS 

Figure 1 


Figure 2 
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LOGIC SYMBOL 


54S/74S289 (3101A) 
54LS/74LS289 (Preliminary data) 

See Signetics Memory Data Manual for 
3101A Specifications 


DESCRIPTION 

The “289” is a 64-Bit high-speed 
Read/Write Random Access Memory for 
use as a “scratch pad” memory with non¬ 
destructive read-out. Memory cells are or¬ 
ganized in a matrix to provide 16 words of 
four bits each. Four buffered Address (Aq- 
A 3) inputs are decoded on the chip to select 
one of the 16 memory words for read or write 
operations. Four buffered data inputs (D^- 
D4) and four open-collector data outputs are 
provided for versatile memory expansion. 
Data at the outputs is inverted from the data 
which was written into the memory. When 
the write mode is selected the outputs are 


FEATURES 

• 16-word8 by 4-bit memory 

• On-chip address decoding 

• Inverted data at outputs 

• Open collector outputs for easy 
expansion 


2 4 6 10 12 3 


n I I I ii 



CS D1 D2 D3 D4 WE 

1 — 

Ao 

15 - 

A1 

14 - 

A2 

13 - 

A3 


0i O2 O3 O4 


rm 


5 7 9 11 


Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


HIGH. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0X to +70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to -I-125X 

Plastic DIP 

N74LS289N 


Ceramic DIP 

N74LS289F 

S64LS289F 

Flatpak 


S64LS289W 


64-BIT RANDOM ACCESS MEMORY 

Cl 


jU Vcc 

CS [T 


IB Ai 

M [T 


m a2 

D1 [T 


lU A3 

oi \T 


m D4 

D2 [T 


1T|o4 

02 [T 


I 2 ] D 3 

GND Cl 


1] 03 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^’ 


PINS 

DESCRIPTION 


54/74 

3101A 

54LS/74LS 

A0-A3 

Address inputs 

l|H (mA) 
l|L (M) 


25/10 (a) 
-•150/-100 (a) 

20 

-100 

CS 

Chip Select (active LOW) enable input 

IlH (mA) 
l|L (juA) 


25/10 (a) 

-150/~ 100(a) 

20 

-400 

WE 

Write Enable (active LOW) input 

l|H (mA) 
l|L (i“A) 


25/10 (a) 
~150/-100 (a) 

20 

-400 

D1-D4 

Data inputs 

l|H (mA) 
l|L (mA) 


25/10 (a) 
-150/-100 (a) 

20 

-400 

01-04 

Data (inverting) outputs 

*OH (mA) 

IqL (n^A) 


+ 100 

16 

+ 100 
12/24 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “289” is a high-speed array of 64 mem¬ 
ory cells organized as 16 words of four bits 
each. A one-of-sixteen address decoder se¬ 
lects a single word which is specified by the 
four Address inputs (A 0 -A 3 ). A READ oper¬ 
ation is initiated after the address lines are 
stable when the Write Enable (WE) input is 
HIGH and the Chip Select-Memory Enable 
(CS) input is LOW. Data is read at the out¬ 
puts inverted from the data which was writ¬ 
ten into the memory. 

A WRITE operation requires that the WE and 
CS inputs be LOW. The address inputs must 
be stable during the WRITE mode for pre¬ 
dictable operation. When the write mode is 
selected the outputs are HIGH. The selected 
memory cells are transparent to changes in 
the data during the WRITE mode. Therefore, 
data must be stable one setup time before 
the LOW-to-HIGH transition of ^ or WE. 


MODE SELECT - FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

CS 

WE 

Dn 

On 

Write—Disable 

L 

L 

L 

H 

Outputs 

L 

L 

H 

H 

Read 

L 

H 

X 

Data 

Store-Disable 

H 

X 

X 

H 

Outputs 






H - HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

Data = Read complement of data from addressed word 
location 


BLOCK DIAGRAM 


Ao 

Al 

A2 

A3 



64 


Vcc = ( 16 ) 

GND = (8) 

( ) = Pin number 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^”’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Vql Output LOW voltage 

Vqc ~ Min 

Iql = 12 mA 






0.4 

V 

Iql = 24mA 






0.5 (c) 

V 

•CC Supply current 

Vcc = Max 

Mil 






45 

mA 

Com 






37 

mA 


NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial Range only. 
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54LS/74LS290 


LOGIC SYMBOL 


DESCRIPTION 

The “290” is a high-speed 4-bit ripple type 
decade counter divided into two sections. 
The counter has a divide-by-two section and 
a divide-by-five section which are triggered 
by HIGH-to-LOW transitions on the clock in¬ 
puts. Either section can be used separately 
or tied together (Q to to form a BCD or a 
bi-quinary counter. The counter has a 2-input 
gated Master Reset (Clear) and also a 2- 
input gated Master Set (Preset 9). 


1 3 



Vcc = Pin 14 
GND = Pin 7 


ORDERING CODE (See Section 9 for further Package and Ordering Information) PIN CONFIGURATION 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0°C to ^70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55“C to ^125°C 

Plastic DIP 

N74LS290N 


Ceramic DIP 

N74LS290F 

S54LS290F 

Flatpak 


S54LS290W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 



BS 





















PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

CPo Clock (active LOW going edge) input |ih (/xA) 

to ^2 section Iil (mA) 



40 

-2.4 

CPi Clock (active LOW going edge) input Iih (/xA) 

to ^5 section Iil (mA) 



80 

-3.2 

MRi, MR 2 Master Reset (Clear) inputs 

Iil (mA) 



20 

-0.4 

MSi, MS 2 Master Set (Preset-9) inputs hL(mA) 



20 

-0.4 

lOH (^A) 

Qo Output from ^2 section 



-400 

4/8 (®) 

Qi, 02, Qa Outputs from -^5 section 

loL (mA) 



-400 

4/8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “290” is a 4-bit ripple type Decade 
Counter. The device consists of four master- 
slave flip-flops internally connected to pro¬ 
vide a divide-by-two section and a divide-by- 
five section. Each section has a separate 
clock input to initiate state changes of the 
counter on the HIGH-to-LOW clock transi¬ 
tion. State changes of the Q outputs do not 
occur simultaneously because of internal 
ripple delays. Therefore, decoded output 
signals are subject to decoding spikes and 
should not be used for clocks or strobes. 
The Qq output is designed and specified to 
drive the rate fan-out plus the CPi input of 
the device. 


MODE SELECTION—TRUTH TABLE 


RESET/SET INPUTS 

OUTPUTS 

MRi MR2 MSi MS2 

CO 

O 

CM 

O 

r- 

o 

o 

0| 

H H L X 

H H X L 

X X H H 

L X L X 

X L X L 

L X X L 

X L L X 

L L L L 

L L L L 

HLLH 

Count 

Count 

Count 

Count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


A gated AND asynchronous Master Reset 
(MRi • MR 2 ) is provided which overrides 
both clocks and resets (clears) all the flip- 
flops. Also provided is a gated AND asyn¬ 
chronous Master Set (MSi • MS 2 ) which 
overrides the clocks and the MR inputs, 
setting the outputs to nine (HLLH). 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be oper¬ 
ated in various counting modes. In a BCD 
(8421) Counter the CPi input must be exter- 
nally connected to the Qo output. The CPo 
input receives the incoming count produc¬ 
ing a BCD count sequence. In a symmetrical 
Bi-quinary divide-by-ten counter the Q 3 
o^put must be connected externally to the 
CPo input. The input count is then applied to 
the ^1 input and a divide-by-ten square 
wave is obtained at output Qo. To operate as 
a divide-by-two and a divide-by-five counter 
no external interconnections are required. 
The first flip-flop is used as a binary element 
for the divide-by-two function (CP p as the 
input and Qo as the output). The CPi input is 
used to obtain divide-by-five operation at 
the Q 3 output. 


BCD COUNT SEQUENCE- 
TRUTH TABLE 


COUNT 

OUTPUT 

Qo 

Qi 

02 

Q3 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 


NOTE: Output Qo connected to input CPi. 


LOGIC DIAGRAM 



( ) = Pin numbers 
^CC = Pin 14 
GND = Pin 7 


DC CHARACTERISTICS OVER TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max 

Mil 






15 

mA 

Com 






15 

mA 


NOTE 


b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 








































AC CHARACTERISTICS = 25°C (See Section 4 for Test Circuits and Conditions) 


54/74 

TEST CONDITIONS 


PARAMETER 

fMAX 

CPo Input count frequency 

fMAX 

CPi Input count frequency 

tPLH 

Propagation delay 

tPHL 

GPo Input to Qo Output 

tPLH 

Propagation delay 

tPHL 

CPi InputtoQi Output 

tPLH 

Propagation delay 

tPHL 

CPi Input to Q 2 Output 

tPLH 

Propagation delay 

tPHL 

CPi Input to QaOutput 

tPLH 

Propagation delay 

tPHL 

CPo Input to Q 3 Output 






35 



32 

35 



MR Input to any Output 
MS Input to Qo and Q 3 Outputs 


MS Input to Qi and Q 2 Outputs 


Figure 2 
Figure 3 


Figure 2 




AC SETUP REQUIREMENTS Ta = 25°C (See Section 4 for Test Circuits and Conditions) 

































































54LS/74LS293 


LOGIC SYMBOL 


DESCRIPTION 

The “293” is a high-speed 4-bit ripple type 
counter divided into two sections. The 
counter has a divide-by-two section and a 
divide-by-eight section which are triggered 
by HIGH-to-LOW transitions on the clock in¬ 
puts. Either section can be used separately 
or tied together (Qq to CP-j) to form a 
modulo-16 counter. The counter has a 2-In¬ 
put gated Master Reset (Clear). 



Vqc P'f’ 
GND = Pin 7 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V + 5%; T^ = 0°C to 70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55°C to ^125°C 

Plastic DIP 

N74LS293N 


Ceramic DIP 

N74LS293F 

S54LS293F 

Flatpak 


S64LS293W 


PIN CONFIGURATION 


NC [T 


TTI Vcc 

NC [T 


'ij] MR2 

NC [T 


ITI MR1 

02 [T 


TD 

Ql |T 


To] cpo 

NC [T 


Z] 

GND [T 


Z] 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CPo 

Clock (Active LOW going edge) input 

IlH (mA) 



40 


(to-^2 Section) 

liL (mA) 



-2.4 

CPi 

Clock (Active LOW going edge) Input 

IlH (/uA) 



40 


(to-^8 Section) 

liL (mA) 



-1.6 

MRi, MR2 

Master Reset (Clear) inputs 

IlH (juA) 



20 



liL (mA) 



-0.4 

Qo 

Output from 2 section 

lOH (/xA) 



-400 


lOL (mA) 



4/8 

Qi, Q2, Qa 

Outputs from 8 section 

lOH (/xA) 



-400 



lOL (mA) 



4/8 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

























FUNCTIONAL DESCRIPTION 

The “293” is a 4-blt ripple type Binary 
counter. The device consists of four master- 
slave flip-flops internally connected to pro¬ 
vide a divide-by-two section and a divide-by¬ 
eight section. Each section has a separate 
clock input to initiate state changes of the 
counter on the HIGH-to-LOW clock transi¬ 
tion. State changes of the Q outputs do not 
occur simultaneously because of internal 
ripple delays. Therefore, decoded output 
signals are subject to decoding spikes and 
should not be used for clocks or strobes. 
The Qq output is designed and specified to 
drive the rated fan-out plus the Input of 
the device. 

A gated AND asynchronous Master Reset 
(MRi MR 2 ) is provided which overrides both 
clocks and resets (clears) all the flip-flops. 

Since the output from the divide-by-two 
section is not internally connected to the 
succeeding stages, the device may be oper¬ 
ated in various counting modes. In a 4-bit 
ripple counter the output Qo must be con¬ 
nected externally to input CFi. The input 
count pulses are applied to input ^ 0 . Si¬ 
multaneous divisions of 2, 4, 8 and 16 are 
performed at the Qo, Qi, Q 2 and Q 3 outputs 
as shown in the truth table. As a 3-blt ripple 
counter t^ input count pulses are applied 
to input CPi. Simultaneous frequency divi¬ 
sions of 2,4 and 8 are available at the Qi, Q 2 
and Q 3 outputs. Independent use of the first 
flip-flop is available if the reset function 
coincides with reset of the 3-bit ripple- 
through counter. 


MODE SELECTION TRUTH TABLE 


RESET 

INPUTS 

OUTPUTS 

MRi MR 2 

Qq Qi O2 O3 

H H 

L H 

H L 

L L 

L L L L 

Count 

Count 

Count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


COUNT 

OUTPUT 

0 

0 

Qi 

Q 2 

Q3 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 

10 

L 

H 

L 

H 

11 

H 

H 

L 

H 

12 

L 

L 

H 

H 

13 

H 

L 

H 

H 

14 

L 

H 

H 

H 

15 

H 

H 

H 

H 


NOTE; Output Qo connected to Input CPi. 


LOGIC DIAGRAM 



( ) = Pin numbers 
Vcc = Pin 14 
GND = Pin 7 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

d4S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Icc Supply current 

Vcc = Max 

Mil 






15 

mA 

Com 






15 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 64/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS = 25''C (See Section 4 for Test Circuits and Conditions) 



PARAMETER 


CPo Input count frequency 
CPi Input count frequency 


Propagation delay 
^0 input to Qo output 


Propagation delay 
CPi input to Qi output 
Propagation delay 
CPi input to Q 2 output 
Propagation delay 
CPi input to Q 3 output 


TEST CONDITIONS 

Figure 1 
Figure 1 


Figure 1 


54S/74S 


Min Max 





tpLH 

Propagation delay 



_ 

Figure 1 

tPHL 

CPo Input to Q3 output 




54LS/74LS 

Cl = 15pF 
Rl = 2kfl 



6 

ns 

8 

ns 



MR Input to any output 


Figure 2 


AC SETUP REQUIREMENTS Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

tw CPo Pulse width 

Figure 1 


CPi Pulse width 


MR Pulse width 
Recovery time MR to ^ 


Figure 2 


Figure 2 



AC WAVEFORMS 



























































54LS/74LS295B 


LOGIC SYMBOL 


2 3 4 5 


FEATURES 

• 4-Bit parallel load shift register 

• Independent 3-state buffer outputs 

• See “395” for serial expansion and 
Master Reset version 


DESCRIPTION 

The “295” is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and independent 3-state output buf¬ 
fers. The active HIGH Parallel Enable (PE) 
input determines the parallel load or shift 
right operating modes. The PE and data In¬ 
puts are edge-triggered, responding only to 
t he HIGH-to-LOW transition of the Clock 
(CP) input. 

The 3-state output buffers are controlled by 
an active HIGH Output Enable (OE) input. A 
LOW on the OE input forces all four outputs 
to the high impedance “off” state. When OE 
is HIGH the data in the register appears at 
the outputs. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 



Vcc = Pin 14 
GND = Pin 7 


PIN CONFIGURATION 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc-5V±5%; Ta= 0“C to 4-70X 

Vcc=5V± 10%; Ta=- 55°C to +125°C 

Plastic DIP 

N74LS295BN 


Ceramic DIP 

N74LS296BF 

S54LS295BF 

Flatpak 


S64LS295BW 


Ds [T 


TTl Vcc 

Do \T 


Tsl Qo 

|T 


m Qi . 

02 |T 


jU Q2 

D3 [T 


Tol Q3 

PE [T 


T] CP 

GND [T 


t] 

o 

m 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 


Clock (active LOW going edge) input 

< < 



20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

l|H (mA) 
l|L (niA) 



20 

-0.4 

Ds 

Serial Data input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

PE 

Parallel Enable input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

OE 

Output Enable input 

< < 



20 

-0.4 

Q0-Q3 

3-State outputs 

•oh (P^A) 

Iql (mA) 



-1/-2.6(a) 
12/ 24 (a) 


NOTE 

a. The slashed numbers indicate different parametric values tor Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “295” is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes and four 3-state buffer outputs. The 
shifting and loading operations are con¬ 
trolled by the state of the Parallel Enable 
(PE) input. When PE is HIGH, data is loaded 
from the Parallel Data inputs (Do'D 3 ) into 
the register synchronous with the HIGH-to- 
LOW transition of the Clock input (^). 
When PE is LOW, the data at the Serial Data 
Input (Ds) Is loaded into the Qq flip-flop, and 
the data in the register is shifted one bit to 
the right in the direction (Qq—♦ 
Ql—> 02 —> 03 ) synchronous with the nega¬ 
tive transition of the clock. The PE and data 
inputs are fully edge triggered and must be 
stable only one setup time prior to the HIGH- 
to-LOW transition of the Clock. 

The 3-state output buffers are designed.to 
drive heavily loaded 3-state buses, or large 
capacitive loads. The active HIGH Output 
Enable (OE) controls all four 3-state buffers 
independent of the register operation. When 
OE is HIGH the data In the register appears 
at the outputs. When OE is LOW the outputs 
are in the high impedance “off” state, which 
means they will neither drive nor load the 
bus. 


MODE SELECT—FUNCTION TABLE 


REGISTER 

OPERATING MODES 

INPUTS 

REGISTER OUTPUTS 

CP 

PE 

Ds 

Dn 

Qo 

Qi 

02 

Q 3 

Parallel Load 

1 

1 

1 

X 

L 

qo 

qi 

q2 



1 

h 

X 

H 

qo 

qi 

q2 

Shift right 


h 

X 

1 

L 

L 

L 

L 


\ 

h 

X 

h 

H 

H 

H 

H 


3-STATE BUFFER 

INPUTS 

OUTPUTS 

OPERATING MODES 

OE 

On (Register) 

Qqi Qi. Q 2 . Q 3 

Read 

H 

L 

L 


H 

H 

H 

Disabled 

L 

X 

(Z) 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the HIQH-to-LOW clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the HIGH-to-LOW clock transition 
qp = Lower case letters indicate the state of the referenced output one setup time prior to 
the HIGH-to-LOW clock transition 
X = Don’t care 

(Z) = High impedance “off” state 
I = HIGH-to-LOW clock transition 


LOGIC DIAGRAM 



signotiES 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<^> 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

VqH 

Output HIGH voltage 

Vec = VoE = V|H 

•oh = See Fan Out Table 





2.4 


V 

VOL 

Output LOW voltage 

Vqc = Min, 

•OL “ 12mA 






0.4 

V 

VqE = V|H 

•OL “ 24mA 






0 . 6 (c) 

V 

•os 

Output short circuit current 

Vec = •^ax, VquT = SV 





”30 

-100 

mA 

Ice 

Supply current 

Vec = 

= Max 






29 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 45pF 

Rl = 667fi 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 





30 


MHz 

IPLH Propagation delay 

IPHL Clock to output 

Figure 1 






23 

30 

ns 

ns 

IPZH Enable time to HIGH level 

Figure 2 






26 

ns 

tpzL Enable time to LOW level 

Figure 3 






30 

ns 

IPHZ Disable time from HIGH level 

Figure 2 






37 

ns 

Figure 2 , Cl = 5pF(d) 






20 

1 

ns 

tpLZ Disable time from LOW level 

Figure 3 






25 

ns 

Figure 3, Cl = 5pF(^) 






20 

ns 


AC SETUP REQUIREMENTS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Clock pulse width 

Figure 1 





25 


ns 

ts Setup time Data to clock 

Figure 4 





10 


ns 

th Hold time Data to clock 

Figure 4 





5.0 


ns 

ts Setup time PE to clock 

Figure 4 





20 


ns 

th Hold time PE to clock 

Figure 4 





10 


ns 


NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see d. These tests are for reference only. They represent the delay time to guarantee that a 

inside back cover for 54S/74S and 54LS/74LS specifications. device is disabled and can no longer drive the bus. 

c. This parameter for Commercial Range only. 
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54/74298 

54LS/74LS298 


LOGIC SYMBOL 


DESCRIPTION 

The “298” is a Quad 2-Port Register which 
combines the functions of a quad 2-input 
multiplexer and a 4-bit negative edge trig¬ 
gered register. The state of the common Se¬ 
lect input (S) determines the source of the 
data loaded into the register synchronous 
with the HIGH-to-LOW Clock (^) transition. 


FEATURES 

• Fully synchronous operation 

• Select from two data sources 

• Buffered, negative edge triggered 
clock 

• See “398” and “399" for positive edge 
triggered versions 



PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0‘‘C to -l-70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to -I-125X 

Plastic DIP 

N74298N • N74LS298N 


Ceramic DIP 

N74298F • N74LS298F 

S64298F • S54LS298F 

Flatpak 


S54298W • S54LS298W 


• lb [T 


"iel vgc 

ha {T 


in Qa 

'Oa [T 


u] Qb 

lOb [T 


Til Qc 

tlc [T 


TH Qd 

hd [T 


TTI CP 

lOd [T 


To] s 

GND [F 


T] loc 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active LOW going edge) input 

> > 

40 

-1.6 


20 

-0.4 

S 

Select input 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

•oa-IOd 

Data inputs from Source 0 

l|H (mA) 
l|L (mA) 

40 

-1.6 


20 

-0.4 

•lahd 

Data inputs from Source 1 

> > 

40 

-1.6 

_ 

20 

-0.4 


Register outputs 

II 

-800 

16 


-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

This device is a high-speed Quad 2-Port 
Register. It selects four bits of data from two 
sources (Ports) under the control of a com¬ 
mon Select input (S). The selected data is 
transferred to the 4-bit output register syn¬ 
chronous with the HIGH-to-LOW transition of 
the Clock Input (^). The 4-bit output regis¬ 
ter is fully edge-triggered. The Data inputs 
(Iq&Ii) and Select input (S) must be stable 
only one set-up time prior to the HIGH-to- 
LOW transition of the clock for predictable 
operation. 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^**) 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 

I I \ 54/74 n 54S/74S I 54LS/74LS 


TEST CONDITIONS 


Cl= 15pF 
Rl = 400Q 


Cl = 15pF 
Rl = 2kfl 


Min Max Min Max Min Max 


PARAMETER 


^PLH Propagation delay 

tPHL Clock to output 


AC SETUP REQUIREMENTS: T^ = 25°C (See Section 4 for Test Circuits and Conditions) 

54/74 54S/74S 54LS/74LS 

PARAMETER TEST CONDITIONS ~ rZ. ~ FT. ~ 

Min Max Min Max Min Max 

tw Clock Dulse width Figure 1 20 20 


PARAMETER 

TEST CONDITIONS 

Min 

Clock pulse width 

Figure 1 

20 

Setup time Data to Clock 

Figure 2 

15 

Hold time Data to Clock 

Figure 2 

5 

Setup time Select to Clock 

Figure 2 

25 

Hold time Select to Clock 

Figure 2 

0 




Vm = 1.5V for 54/74 and 54S/74S: V|^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. 

Figure 2 
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54LS/74LS299 


LOGIC SYMBOL 


DESCRIPTION 

The “299” is an 8-Bit Bidirectional Universal 
Shift/Storage Register with a 3-state 
bidirectional Input/Output port. The register 
has four operating modes: shift right, shift 
left, parallel load, and hold (do nothing). The 
register has serial Inputs and outputs for 
bidirectional cascading without interfering 
with the 3-state I/O port operation. 

Parallel data is loaded into and read from 
the register through a 3-state I/O port con¬ 
trolled by two Output Enable (^) inputs and 
the Select inputs. The 3-state buffer outputs 
can drive heavily loaded buses, but present 
a light load to the bus when disabled or 
loading data. 

The Master Reset overrides the clock and 
all other inputs and clears the register when 
LOW. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=0“C to -l-70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to -I-125X 

Plastic DIP 

N74LS299N 


Ceramic DIP 

N74LS299F 

S54LS299F 

Flatpak 




FEATURES 

• 8-Bit universal shift register 

• 8-Bit bidirectional 3-state I/O port 

• Space saving 20-pin package 

• Separate serial inputs and outputs for 
easy cascading 

• Asynchronous Master Reset 

• See “323“ for Synchronous Reset 
version 



PIN CONFIGURATION 


So [T 


vcc 

OEi [Y 


33 Si 

^2 \T 


Til ds7 

i/Oe [T 


Tt] 07 

1/04 [T 


TFl 1/07 

1/02 [T 


TTI 1/05 

i/oo [T 


TTl 1/03 

Qo [T 


Til 1/01 

m [T 


Til CP 

GND [To 


ID Dso 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (/‘A) 
l|L (mA) 



20 

-0.4 

S 0 .S 1 

Mode Select inputs 

l|H (mA) 
l|L (mA) 



40 

-0.8 

DS0.Ds7 

Serial Data inputs 

l|H (aA) 
l|L (n>A) 



20 

-0.4 

^1,^2 

Output Enable (active LOW) inputs 

l|H (M) 

IlL (niA) 



20 

-0.4 

MR 

Master Reset (active LOW) imput 

> > 



20 

-0.4 

I/On 

Parallel data input 

l|H (mA) 
l|L (mA) 



40 

-0.4 

I/On 

3-State outputs 

IqH (^A) 

IqL (i^A) 



-1/-2.6 (a) 
12/24 (Q) 

QO.Q 7 

Serial outputs 

II 



-400 

4/8 


Note 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “299” is an 8-bit general purpose 
shift/storage register useful in a wide vari¬ 
ety of shifting and 3-state bus interface ap¬ 
plications. The register has four synchro¬ 
nous operating modes controlled by the two 
Select inputs as shown in the Mode Select- 
Function Table. The Mode Select (Sq, S^) 
inputs, the Serial Data (D30, D37) inputs 
and the parallel data (I/Oq-I/O/) inputs are 
edge-triggered, responding only to the 
LOW-to-HIGH transition of the Clock (CP) 
Input. Therefore, the only timing restriction is 
that the Sq.S-i and selected data inputs 
must be stable one set-up time prior to the 
positive transition of the clock pulse. 

The Master Reset (MR) is an asynchronous 
active LOW input. When LOW, the MR over¬ 
rides the clock and all other inputs and 
clears the register. 

Serial mode expansion of the register is ac¬ 
complished by tying the Qq serial output to 
the D37 Input of the proceeding register, 
and tying the Q7 serial output to the D30 
input of the following register. Recirculating 
the (n X 8) bit words is accomplished by 
tying the Q7 output of the last stage to the 
D30 input of the first stage. 

The 3-state bidirectional Input Output port 
has three modes of operation. When the two 
Output Enable (OE^ & OE2) inputs are LOW, 
and one or both of the Select inputs are 
LOW, the data in the register is presented at 
the eight outputs. When both Select Inputs 
are HIGH, the 3-state outputs are forced to 
the high impedance “off” state and the reg¬ 
ister is prepared to load data from the 3- 
state bus coincident with the next LOW-to- 
HIGH clock transition. In this parallel load 
mode, the Select inputs disable the outputs 
even if OE^ and ^2 S'"® both LOW. A HIGH 
level on one of the Output Enable inputs will 
force the outputs to the high impedance 
“off” state. When disabled, the 3-state I/O 
ports present one unit load to the bus, since 
an input is tied to the I/O node. The enabled 
3-state output is designed to drive heavy 
capacitive loads or heavily loaded 3-state 
buses. 


MODE SELECT—FUNCTION TABLES 


REGISTER 

INPUTS 

REGISTER OUTPUTS 

OPERATING MODES 

MR 

CP 

So 

Si 

Dso 

Ds7 

I/On 

Qo Qi - 

■ - Qe 

Q? 

Reset (clear) 

L 

X 

X 

X 

X 

X 

X 

L 

L- 

-- L 

L 

Shift right 

H 

t 

t 

h 

1 

1 

X 

X 

L 

90 ■ 

--95 

96 


H 

h 

1 

h 

X 

X 

H 

90 ■ 

- - 95 

Qe 

Shift left 

H 

t 

t 

1 

h 

X 

1 

X 

91 

92 ’ 

--97 

L 


H 

1 

h 

X 

h 

X 

91 

92 - 

--97 

H 

Hold (do nothing) 

H 

t 

1 

1 

X 

X 

X 

90 

91 ■ 

--96 

97 

Parallel load 

H 

t 

h 

h 

X 

X 

1 

L 

L - 

- - L 

L 


H 

t 

h 

h 

X 

X 

h 

H 

H- 

- - H 

H 


3-STATE I/O PORT 
OPERATING MODE 

INPUTS 

INPUTS/OUTPUTS 

0E1 

OE2 

So 

Si 

On (Register) 

l/Oo- 

-- - I/O7 

Read register 

L 

L 

L 

X 

L 


L 


L 

L 

L 

X 

H 


H 


L 

L 

X 

L 

L 


L 


L 

L 

X 

L 

H 


H 

Load register 

X 

X 

H 

H 

Qn •/On 

I/On 

= inputs 

Disable I/O 

H 

X 

X 

X 

X 


(Z) 


X 

H 

X 

X 

X 


(Z) 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
Pn = Lower case letters indicate the state of the referenced output one setup prior to the 
LOW-to-HIGH clock transition 
X = Don’t care 

(Z) = High impedance “off” state 
I = LOW-to-HIGH clock transition 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
Rl = 

45pF 

667fi 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


*MAX 

Maximum clock frequency 

Figure 1 





36 


MHz 

<PLH 

Propagation delay 

Figure 






26 

ns 

^PHL 

Clock to I/O outputs 






39 

ns 

*PLH 

Propagation delay 

Figure 1 






33 

ns 

tPHL 

Clock to Qq & Q 7 outputs 

Rl = 2KQ, Cl = 16pF 






39 

ns 

<PHL 

Propagation delay ^ to output 

Figure 2 






40 

ns 

tpZH 

Enable time to HIGH level 

Figure 3 






21 

ns 

<PZL 

Enable time to LOW level 

Figure 4 






30 

ns 

*PHZ 

Disable time from HIGH level 

Figure 3 






33 

ns 

Figure 3, Cl = 6 pF(d) 






16 

ns 

‘PLZ 

Disable time from LOW level 

Figure 4 






20 

ns 

Figure 4, Cl = 6 pF(d) 






16 

ns 


AC SETUP REQUIREMENTS: Ta = 2S°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Clock pulse width 

Figure 1 

' 




20 


ns 

‘w 

Master Reset pulse width 

Figure 2 





20 


ns 

's 

Setup time Dsq. Dsy, l/Op to clock 

Figure 5 





20 


ns 

th 

Hold time Dso. ^ 57 , l/Op to clock 

Figure 5 





3.0 


ns 

*s 

Setup time Select to clock 

Figure 5 





20 


ns 

th 

Hold time Select to clock 

Figure 5 





3.0 


ns 

*rec 

Recovery time MR to clock 

Figure 2 





20 


ns 


Notes 

c. This parameter for Commercial range only. 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54LS/74LS323 (Preliminary data) 


LOGIC SYMBOL 


DESCRIPTION 

The “323” is an 8-Bit Bidirectional Universal 
Shift/Storage Register with a 3-state 
bidirectional Input/Output port. The register 
has four operating modes: shift right, shift 
left, parallel load, and hold (do nothing). The 
register has serial inputs and outputs for 
bidirectional cascading without interferring 
with the 3-state I/O port operation. 

Parallel data is loaded into and read from 
the register through a 3-state I/O port con¬ 
trolled by two Output Enable (^) inputs and 
the Select inputs. The 3-state buffer outputs 
can drive heavily loaded buses, but present 
a light load to the bus when disabled or 
loading data. 

The Synchronous Reset overrides the other 
inputs and clears the register coincident 
with the next LOW-to-HIGH clock transition. 


FEATURES 

• 8>Bit universal shift register 

• 8-Bit bidirectional 3-state I/O port 

• Space saving 20-pin package 

• Separate serial inputs and outputs for 
easy cascading 

• Synchronous Reset 

• See “299” for Asynchronous Master 
Reset version 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=®V±5%; TA=on: to +70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to -l-125°C 

Plastic DIP 

N74LS323N 


Ceramic DIP 

N74LS323F 

S54LS323F 

Flatpak 





PIN CONFIGURATION 


So [T 


2^ Vcc 

oTj [T 


jU Si 

W2 [T 


m Ds7 

i/oe [T 


iE 07 

1/04 \T 


‘lel 1/07 

1/02 [T 


m 

•''Oo \T 


Ill l ''03 

QO |T 


js] I/O1 

SR |T 


U] CP 

GND QF 


lE Dso 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H <mA) 
l|L (mA) 



20 

-0.4 

So- Si 

Mode Select inputs 

l|H (mA) 
l|L (mA) 



40 

-0.8 

Dso. Ds7 

Serial Data inputs 

l|H (aA) 
l|L (mA) 



20 

-0.4 

OE 1 , OE 2 

Output Enable (active LOW) inputs 

l|H (aA) 
l|L (mA) 



20 

-0.4 


Synchronous Reset (active LOW) input 

l|H (aA) 
l|L (mA) 



20 

-0.4 

I/On 

Parallel data input 

l|H (aA) 
l|L (mA) 



40 

-0.4 

I/On 

3-State outputs 

lOH (fTiA) 

Iql (mA) 



-1/-2.6(a) 
12/24(a) 

Qq. Q 7 

Serial outputs 

•oh (mA) 

Iql (mA) 



-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


















FUNCTIONAL DESCRIPTION 

The "323” is an 8 -bit general purpose 
shift/storage register useful in a wide vari¬ 
ety of shifting and 3-state bus interface ap¬ 
plications. The register has five synchro¬ 
nous operating modes controlled by the Two 
Select inputs and the Synchronous Reset as 
shown in the Mode Select-Function Table. 
The Mode Select (Sp, S^) inputs, the Syn¬ 
chronous Reset (SR) input the Serial Data 
(□so. Ds 7 ) inputs and the parallel data 
(I/Oq - l/Oi) inputs are edge-triggered, re¬ 
sponding only to the LOW-to-HIGH transition 
of the Clock (CP) input. Therefore, the only 
timing restriction is that the Sq, Si and 
selected data inputs must be stable one set¬ 
up time prior to the positive transition of the 
clock pulse. The SR input overrides the se¬ 
lect and data inputs when LOW, and clears 
the register coincident with the next positive 
clock transition. 

Serial mode expansion of the register is ac¬ 
complished by tying the Qq serial output to 
the Ds 7 input of the preceding register, 
and tying the Qy serial output to the Dso 
input of the following register. Recirculating 
the (n X 8 ) bit words is accomplished by 
tying the Q 7 output of the last stage to the 
Dso stage. 

The 3-state bidirectional Input/Output port 
has three modes of operation. When the two 
Output Enable (OE-| and ^ 2 ) inputs are 
LOW, and one or both of the Select inputs 
are LOW, the data in the register is present¬ 
ed at the eight outputs. When both Select 
inputs are HIGH, the 3-state outputs are 
forced to the high impedance “off” state and 
the register is prepared to load data from 
the 3-state bus coincident with the next 
LOW-to-HIGH clock transition. In this paral¬ 
lel load mode, the Select inputs disable the 
outputs even if ^-j and ^2 s'”® P®th LOW. 
A HIGH level on one of the Output Enable 
inputs will force the outputs to the high im¬ 
pedance “off” state. When disabled, the 3- 
state I/O ports present one unit load to the 
bus, since an input is tied to the I/O mode. 
The enabled 3-state output Is designed to 
drive heavy capacitive loads or heavily 
loaded 3-state buses. 


MODE SELECT—FUNCTION TABLES 


REGISTER 

INPUTS 

REGISTER OUTPUTS 

OPERATING MODES 


CP 

So 

S1 

Dso 

Ds7 

I/On 

Qo Qi - - 

-Qe 

Q? 

Reset (clear) 

I 

t 

X 

X 

X 

X 

X 

L 

L - - 

- L 

L 

Shift right 

h 

t 

h 

I 

I 

X 

X 

L 

qo ■ ■ 

- qs 

qe 


h 

t 

h 

I 

h 

X 

X 

H 

qo ■ ■ 

■ qs 

Qe 

Shift left 

h 

t 

I 

h 

X 

I 

X 

qi 

q2 - ■ 

- q7 

L 


h 

t 

I 

h 

X 

h 

X 

qi 

q2 ■ ■ 

■ q? 

H 

Hold (do nothing) 

h 

t 

I 

I 

X 

X 

X 

QO 

qi -- 

■ qe 

q? 

Parallel load 

h 

t 

h 

h 

X 

X 

I 

L 

L - - 

- L 

L 


h 

t 

h 

h 

X 

X 

h 

H 

H - - 

- H 

H 


3-STATE I/O PORT 

INPUTS 

INPUTS/OUTPUTS 

0E1 

OE2 

So 

Si 

On (REGISTER) 

1/00-...1/07 

OPERATING MODE 

Read register 

L 

L 

L 

X 

L 

L 


L 

L 

L 

X 

H 

H 


L 

L 

X 

L 

L 

L 


L 

L 

X 

L 

H 

H 

Load register 

X 

X 

H 

H 

Qn == •/On 

I/On = inputs 

Disable I/O 

H 

X 

X 

X 

X 

(Z) 


X 

H 

X 

X 

X 

(Z) 


H = HIGH voltage level. 

h = HIGH voltage level one setup time prior to LOW-to-HIGH clock transition. 

L = LOW voltage level. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

Qf, = Lower case letters indicate the state of the referenced output one setup prior to the 
LOW-to-HIGH clock transition. 

X = Don’t care. 

(Z) = High impedance "off" state. 

I = LOW-to-HIGH clock transition. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*”’ 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

VOH 

Output HIGH voltage I/O Port 

Vec = = V|L 

Iqh = See Fan Out Table 





2.4 


V 

VoL 

Output LOW voltage I/O Port 

Vqc = Min, 

Iql - 12mA 






0.4 

V 

-j 

> 

li 

|iij 

lo 

> 

Iql == 24mA 






0.5(C) 

V 

•os 

Output short circuit 

Vec = Max, Vqut = OV 





-30 

-100 

mA 

Ice 

Supply current 

Vec = 

= Max 






60 

mA 

•OZH 

Output “off” current HIGH 

Vec - Max, Vqut = 2.7V 






40 

IjlA 

lOZL 

Output “off” current LOW 

Vqc “ Max, VquT “ 0.4V 






-400 



NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial Range only. 
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AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



II II 

45pf 

66712 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 





35 


MHz 

tPLH 

Propagation delay 

Figure 1 






26 

ns 

tPHL 

Clock to I/O outputs 






39 

ns 

tPLH 

Propagation delay 

Figure 1 






33 

ns 

tPHL 

Clock to Qq & Qj outputs 

Rl = 2kfl, Cl = 15pF 






39 

ns 

tPZH 

Enable time to HIGH level 

Figure 2 






21 

ns 

tpZL 

Enable time to LOW level 

Figure 3 






30 

ns 

*PHZ 

Disable time from HIGH level 

Figure 2 






33 

ns 


Figure 2, Cl = SpF^) 






15 

ns 

tPLZ 

Disable time from LOW level 

Figure 3 






20 

ns 


Figure 3, Cl = SpF^^) 






15 

ns 


NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

tw 

Clock pulse width 

Figure 1 





20 


ns 

's 

Set-up time SR to Clock 

Figure 4 





25 


ns 

th 

Hold time ^ to Clock 

Figure 4 





0 


ns 

^s 

Set-up time Dsr, Dsl. I/Op to Clock 

Figure 4 





20 


ns 


Hold time Dsr, Dsl. I/Op to Clock 

Figure 4 





3.0 


ns 

^s 

Set-up time Select to Clock 

Figure 4 





20 


ns 

th 

Hold time Select to Clock 

Figure 4 





3.0 


ns 
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AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



V|^ = 1.5V for 54/74 and 54S/74S: V,^ = 1.3V for 54LS/74LS 

Figure 1 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 



V|^ = 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS 

Figure 2 


3-STATE ENABLE TIME TO LOW LEVEL 

AND DISABLE TIME FROM LOW LEVEL 

OE ^ 

e_ 7 

^Vm 


I/On 

-J 

-V vm 

_ 7 

1-0.5V 

V|y 4 = 1.5V for 54/74 and 54S/74S: V|^ = 

Figure 3 

1.3V for 54LS/74LS 


SR, SELECT AND DATA SETUP AND HOLD TIMES 


sft, So, Si ; 

or Data '/////jfSC^^ 


th(L) 

~t8(L)' 





f 


\ _ y 




I/On 
QO. 07 


\ 


7^ 


V^;, = 1.5V for 54/74 and 54S/74S: = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for predictable 
performance. 


Figure 4 
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54S/74S350 

(AM25S10) 


LOGtC SYMBOL 


DESCRIPTION 

The “350” is a combinatorial logic circuit 
that accepts a 4-bit data word and shifts the 
word 0, 1, 2, or 3 places. The number of 
places to be shifted is determined by two 
Select Inputs Sq and S^. The 3-state out¬ 
puts allow expansion of shifting over a larg¬ 
er number of places. 


FEATURES 

• Shifts 4-bit8 of data to 0, 1, 2, 3 places 
under control of two select lines 

• 3-State outputs for bus organized 
systems 

• Alternate source AM25S10 


1 2 3 4 5 6 7 



1-3 1-2 1-1 lO ll l2 l3 

9 - 

Si 

10 - 

So 

13_0 

OE 


Yo Yi Y2 Y3 


15 14 12 11 


Vqc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=0°C to -I-70X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=-55‘‘C to -l-IZSX 

Plastic DIP 

N74S350N 


Ceramic DIP 

N74S360F 

S54S350F 

Flatpak 


S64S350W 


1-3 |T 


H] Vcc 

1-2 Cl 


31] Yo 

1-1 Cl 


H] Y1 

lo [T 


TTI OE 

ii Cl 


HI ^2 

i2 Cl 


ill Y3 

'3 Cl 


33 So 

GND Cl 


T] Si 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

So, Si 

Select inputs 

< < 

i 


50 

-2.0 


Iq .\^, \ 2 , 1-1, I-2 

Data inputs 

> > 


75 

-3.0 


13 , 1-3 

Data inputs 

l|H (mA) 
l|L (mA) 


50 

-2.0 


OE 

Output Enable (active LOW) input 

< < 


50 

-2.0 


< 

0 

-< 

CO 

3-State outputs 

•oh (fTtA) 

IqL (fTiA) 


-2/-6.5 

20 



NOTE 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “350” is a combination logic circuit that 
shifts a 4"bit word from “0” to “3” places. No 
clocking is required as with shift registers. 

The “360" can be used to shift any number 
of bits any number of places up or down by 
suitable interconnection. Shifting can be: 

1. Logical < with logic zeros filled in at 
either end of the shifting field 

2. Arithmetic - where the sign bit is ex¬ 
tended during a shift down 

3. End around - where the data word 
forms a continuous loop. 

The 3-state outputs are useful for bus inter¬ 
face applications or expansion to a larger 
number of shift positions in end around shift¬ 
ing. The active LOW Output Enable (OE) in¬ 
put controls the state of the outputs. The 
outputs are in the high impedance “off” 
state when OE is HIGH, and they are active 
when ^ is LOW. 


LOGIC DIAGRAM 


1-3 1-2 «-3 lO <1 l2 l3 Si So OE 



Vcc “ 

GND = Pin 8 
( ) = Pin Numbers 
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TRUTH TABLE 


OE 

Si 

So 

'3 

'2 


'o 

*-1 

1-2 

1-3 

Y3 

Y2 

Yl 

YO 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 

z 

z 

z 

L 

L 

L 

D3 

□2 

D1 

Do 

X 

X 

X 

D3 

D2 

D1 

Do 

L 

L 

H 

X 

D2 

D1 

Do 

D-l 

X 

X 

D2 

Dl 

Do 

D-1 

L 

H 

L 

X 

X 

D1 

Do 

D.1 

D.2 

X 

Dl 

Do 

D-l 

d.2 

L 

H 

H 

X 

X 

X 

Do 

D-1 

D.2 

D-3 

Do 

D-1 

d.2 

D.3 


H = HIGH voltage level 
L = Low voltage level 
X = Don’t care 

(Z) = High impedance (off) state 

Dp = HIGH or LOW state of the referenced Ip input 


LOGIC EQUATIONS 

Yq = Sq• • Iq + Sq• • 1.^ + Sq• • 1.2 + Sq• • 1.3 

Yi =So*S^«l-| +Sq«S^«Io + So*S^«I.^ +Sq»Si*I .2 
Y 2 = Sq • S ■( • I 2 + Sq • S • I -j + Sq • S -j • Iq + Sq • S -j • I. -j 
Y 3 = Sq • S -j • I 3 + Sq • S "I *12 + Sq • S • I •! + Sq • S -j • Iq 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*'** 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNiT 

Min 

Max 

Min 

Max 

Min 

Max 

vqh 

Output HIGH voltage 

Vqc = Min, 

Iqh = See Fan Out Table 



2.4 




V 

icc 

Supply current 

Vcc = Max, V|N = OV 




85 



mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 


Cl= 15pF 

Rl = 28012 


Min 

Max 

Min 

Max 

Min 

Max 

tPLH Propagation delay 

tpHL Data to output 

Figure 1 




10.5 

10.5 



ns 

ns 

tPLH Propagation delay 

tpHL Select to output 

Figure 1 




17 

20 



ns 

ns 

tpZH Enable time to HIGH level 

Figure 2 




19.5 



ns 

tpZL Enable time to LOW level 

Figure 3 




21 



ns 

tPHZ Disable time from HIGH level 

Figure 2, Cl = 5pF 




8.0 



ns 

tPLZ Disable time from LOW level 

Figure 3, Cl = 5pF 




15 



ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 548/74S and 54LS/74LS specifications. 
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APPLICATIONS 


16-Bil Shift-Up 0, 1, 2, or 3 Places 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 



Sl Sq 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

L L NO SHIFT 
L H SHIFT 1 PLACE 
H L SHIFT 2 PLACES 
H H SHIFT 3 PLACES 


8-Bit End Around Shift 0, 1, 2, 3, 4, 5, 6, 7 Places 


0 1 2 3 4 5 6 7 



H L L SHIFT END A ROUN D 4 0 1 2 3 4 5 6 7 

H L H SHIFT END AROUND 5 
H H L SHIFT END AROUND 6 
H H H SHIFT END AROUND 7 


Si Sq 
L L -5-8 
L H -5-4 
H L -5-2 


13-Bit 2’s Complement Scaler 

8 7 6 5 



1/8 

1/4 

1/2 


12 11 10 9 


7 6 5 


4 3 2 1 


H H NO CHANGE 1 


53 












54LS/74LS363 


LOGIC SYMBOL 


DESCRIPTION 

The “363” is an 8-Bit Transparent Latch with 
3-state buffered outputs. The latch is used 
primarily for driving MOS memories or MOS 
microprocessors which require higher than 
normal V|h levels. The latch outputs follow 
the data inputs when the latch Enable is 
HIGH, and they are stable when the Enable 
is LOW. The 3-state output buffers are con¬ 
trolled by an active LOW Output Enable (OE) 
input. A HIGH on the ^ input forces the 
eight outputs to the high impedance “off” 
state. When ^ is LOW, the latched or 
transparent data appears at the outputs. 


FEATURES 

• 8-Bit transparent latch 

• 3-State MOS compatible output 
buffers 

• Common Latch Enable input with 
hysteresis 

• Common 3-state Output Enable 
control 

• Independent latch and 3-state buffer 
operation 



Vcc = Pin 20 
GND = Pin 10 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=®V±5%; Ta= 0“C to +70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to +125X 

Plastic DIP 

N74LS363N 


Ceramic DIP 

N74LS363F 

S64LS363F 

Flatpak 




PIN CONFIGURATION 


OE [T 


2^ Vcc 

Qo m 



Do [T 


jH Dr 

D1 \T 


HI D6 

Qi [T 


m Qe 

02 [T 


"M Qs 

D2 \T 


JH D5 

D3 [F 


Is] D4 

Qs [F 


j|] 04 

GND [iF 


n]E 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

E 

Latch Enable (active HIGH) input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

D0-D7 

Parallel Data inputs 

< < 

J j 



20 

-0.4 

OE 

Output Enable (active LOW) input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

Q0-Q7 

3-State outputs 

Iqh (mA) 

IqL (mA) 



- 1 /- 2 . 6 (a) 

12/24(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 





















FUNCTIONAL DESCRIPTION 

The “363” is Octal Transparent Latch cou¬ 
pled to eight 3-state output buffers. The two 
sections of the device are controlled inde¬ 
pendently by Latch Enable (E) and Output 
Enable (^) control gates. 

The data on the D inputs is transferred to the 
latch outputs when the Latch Enable (E) in¬ 
put is HIGH. The latch remains transparent 
to the data inputs while E is HIGH, and 
stores the data present one setup time be¬ 
fore the HIGH-to-LOW enable transition. The 
enable gate has about 400mV of hysteresis 
built in to help minimize problems that signal 
and ground noise can cause on the latching 
operation. 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 3- 
state buffer by driving the output about one 
volt closer to Vqc, or to over 3.5V at mini¬ 
mum Vqc- This feature makes these de¬ 
vices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V to 
3.5V. 

The active LOW Output Enable (^) con¬ 
trols all eight 3'Stdte buffers independent of 
the latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When ^ is HIGH, the outputs are in 
the high impedance “off” state, which 
means they will neither drive nor load the 
bus. 

LOGIC DIAGRAM 


Do Di D2 D3 D4 D5 Dg D7 



Qo Qi 02 Q3 Q4 Q5 Qe Q7 


Vcc = Pin 20 

GND = Pin 10 


MODE SELECT—FUNCTION TABLE 


OPERATING MODES 

INPUTS 

INTERNAL REGISTER 

OUTPUTS 

OE 

E 


0 

0 

0 




L 

H 

L 

L 

L 

Enable & read register 

L 

H 

H 

H 

H 

Latch & read register 

L 

L 

L 

L 

I 

h 

L 

H 

L 

H 

Latch register & 

H 

L 

I 

L 

(Z) 

disable outputs 


L 

h 

H 

(Z) 


H = HIGH voltage level 

h = HIGH voltage one setup time prior to the HIGH-to-LOW enable transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the HIGH-to-LOW enable transition 
(Z) = High impedance "off” state 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE'”’ 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

1 CO 1 1 iv/no 

Min 

Max 

Min 

Max 

Min 

Max 

Vql 

Output LOW voltage 

Vqc “ Min 

Iql = 12mA 






0.4 

V 

> 

It 

|IU 

lo 

> 

Iql "= 24mA 






0.5 (c) 

V 

VOH 

Output HIGH voltage 

Vqc ~ Min 

lOH = -1.0mA 
Mil 





3.45 


V 

VOE = V|L 

Iqh = -2.6mA 
Com 





3.65 


V 

Iqs 

Output short circuit current 

Vcc = Max, VquT = OV 





-40 

-120 

mA 

'cc 

Supply current 

Vcc = 

= Max 






70 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 45pF 

Rl = 667fl 

Min 

Max 

Min 

Max 

Min 

Max 

IPLH Propagation delay 

tpHL Latch Enable to output 

Figure 1 






30 

40 

ns 

ns 

IPLH Propagation delay 

IPHL output 

Figure 4 






18 

32 

ns 

ns 

IPZH Enable time to HIGH level 

Figure 2 






20 

ns 

tpzL Enable time to LOW level 

i 

Figure 3 






28 

ns 

IpHZ Disable time from HIGH level 

Figure 2 






35 

ns 

Figure 2, Cl = 5pFW) 






18 

ns 

tpLZ Disable time from LOW level 

Figure 3 






20 

ns 

Figure 3, Cl = SpF^) 


i 




18 

ns 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyy Latch Enable pulse width 

Figure 1 





15 


ns 

ts Setup time Data to Latch Enable 

Figure 5 





3.0 


ns 

th Hold time Data to Latch Enable 

Figure 5 





10 


ns 


NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial Range only. 

d. These tests are for reference only. They represent the delay time to guarantee that 
a device is disabled and can no longer drive the bus. 
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AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 



DATA SETUP AND HOLD TIMES 



Vm= 1.5V for 54/74 and 54S/74S: Vm = 1.3V for 64LS/74LS 


The shaded areas indicate when the input is permitted to change for 
predictable output performance. 


Figure 5 











54LS/74LS364 


LOGIC SYMBOL 


DESCRIPTION 

The “364” is an Octal D Flip-Flop with 3- 
state buffered outputs. The device is used 
primarily as an 8 -bit positive edge triggered 
storage register for interfacing with MOS 
memories or MOS microprocessors which 
require higher than normal Vih levels. Data 
on the D inputs is transferred to storage dur¬ 
ing the LOW-to-HIGH transition of the Clock 
(CP) input. The 3-state output buffers are 
controlled by an active LOW Output Enable 
(OE) input. A HIGH on the OE input forces the 
eight outputs to the high impedance “off" 
state. When ^ is LOW, the data in the reg¬ 
ister appears at the outputs. 


FEATURES 

• 8>Bit positive edge triggered register 

• 3-State MOS compatible output 
buffers 

• Common Clock input with hysteresis 

• Common 3-state Output Enable 
control 

• Independent register and 3-state 
buffer operation 



Vcc = Pin 20 

GND = Pin 10 


_I 

PIN CONFIGURATION 

OE \T 


2^ Vcc 

Qo \T 


^ 07 

Do [T 


'iF| D7 

D1 [T 


TTI De 

Q1 [T 


jU 06 

02 [T 


Tb] 05 

D2 [T 


m] D5 

D3 |T 


Til D4 

03 [T 


Til 04 

GND [iF 


Til CP 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0‘*C to -l-70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55‘*C to -l-125“C 

Plastic DIP 

N74LS364N 


Ceramic DIP 

N74LS364F 

S54LS364F 

Flatpak 




INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

D 0 -D 7 

Parallel Data inputs 

l|H W 
l|L (mA) 



20 

-0.4 

OE 

Output Enable (active LOW) input 

IlH (mA) 
l|L (mA) 



20 

-0.4 

Q0-Q7 

3-State outputs 

IqH (mA) 

Iql (mA) 



-1/-2.6(a) 
12 /24(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “364" is an 8-bit edge triggered register 
coupled to eight 3-state output buffers. The 
two sections of the device are controlled 
independently by the Clock (CP) and Output 
Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one set-up time before 
the LOW-to-HIGH clock transition, is trans¬ 
ferred to the corresponding flip-flop’s Q out¬ 
put. The clock buffer has about 400mV of 
hysteresis built in to help minimize problems 
that signal and ground noise can cause on 
the clocking operation. 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
output HIGH level differs from the normal 3- 
state buffer by driving the output about one 
volt closer to Vcq, or to over 3.5V at mini¬ 
mum Vqc- This feature makes these de¬ 


vices ideal for driving MOS memories or 
microprocessors with thresholds of 2.4V to 
3.5V. The active LOW Output Enable (OE) 
controls all eight 3-state buffers indepen¬ 
dent of the register operation. When OE is 


LOW, the data in the register appears at the 
outputs. When OE is HIGH, the outputs are in 
the high impedance “off” state, which 
means they will neither drive nor load the 
bus. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODES 

INPUTS 

INTERNAL REGISTER 

OUTPUTS 

OE 

CP 

Dn 

Q0“Q7 

Load & read register 

L 

t 

1 

L 

L 


L 

t 

h 

H 

H 

Load register & 

H 

t 

1 

L 

(Z) 

disable outputs 

H 

t 

h 

H 

(Z) 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
(Z) = High impedance “off” state 
I = LOW-to-HIGH clock transition 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^**’ 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

VOL 

Output LOW voltage 

Vqc = Min 

Iql ~ 12mA 






0.4 

V 

VOE = V|L 

Iql = 21mA 






0.5 (c) 

V 

Vqh 

Output HIGH Voltage 

Vqc = Min 

Iqh “ “10mA 
Mil 





3.45 


V 



VOE = V|L 

Iqh = -2 .6mA 
Com 





3.65 


V 

'os 

Output short 

Vqc = Max,VouT = OV 





-40 

-120 

mA 

'cc 

Supply current 

Vcc = 

= Max 






70 

mA 


NOTES 

b. For family dc characteristics, see inside front cover for 54/74H, and see inside back 
cover for 54S/74LS specifications. 

c. This parameter for Commercial Range only. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 45pF 

Rl = 667fl 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 





36 


MHz 

<PLH Propagation delay 

tPHL Clock to output 

Figure 1 






28 

38 

ns 

ns 

*PZH Enable time to HIGH level 

Figure 2 






20 

ns 

tpzL Enable time to LOW level 

Figure 3 






28 

ns 

'PHZ Disable time from HIGH level 

Figure 2 






35 

ns 

Figure 2 , Cl = SpF^d) 






18 

ns 

tpLZ Disable time from LOW level 

Figure 3 






20 

ns 

Figure 3, Cl = 6 pF(d) 






18 

ns 


NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 


AC SETUP REQUIREMENTS: T/\ = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Clock pulse width 

Figure 1 





16 


ns 

ts Setup time data to clock 

Figure 4 





10 


ns 

th Hold time data to clock 

Figure 4 





3.0 


ns 


AC WAVEFORMS 



3-STATE ENABLE TiME TO HiGH LEVEL 
AND DISABLE TiME FROM HIGH LEVEL 



= 1.5V for 54/74 and 54S/74S; = 1.3V for 54LS/74LS 

Figure 2 
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AC WAVEFORMS (Cont d) 


3-STATE ENABLE TIME TO LOW LEVEL 

AND DISABLE TIME FROM LOW LEVEL 

DATA SETUP AND HOLD TIMES 


1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS 

Figure 3 


V^^ = 1.5V for 54/74 and 54S/74S: V^ = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for predictable output 
performance. 

Figure 4 
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54/74365A (70/8095) 
54LS/74LS365A 

(See 8T95 for Schottky version) 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = 0°C to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55“C to +125°C 

Plastic DIP 

Fig. A 

N74365AN • N74LS365AN 
(DM8095N) 


Ceramic DiP 

Fig. A 

N74365AF • N74LS365AF 
(DM8095J) 

S54365AF • S54LS365AF 

(DM7095J) 

Flatpak 

Fig. A 


S54365AW • S54LS365AW 
(DM7095W) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 


40 

-1.6 



20 

-0.36 


-2/-5.2(^) 

32 



12/24<«> 


PIN CONFIGURATION 


OEl [T 
, [7 
v|T 



Vcc 

^ 0I2 
^ 1 

'E 

> 

Ts] Y 

v|T 


HI ' 

'E 

> 

Ti] Y 

v[7 
GND [T 


H] ' 

11 '' 


Figure A 



TRUTH TABLE 


INPUTS 

OUTPUTS 

OE1 

OE2 

I 

Y 

L 

L 

L 

L 

L 

L 

H 

H 

X 

H 

X 

(Z) 

H 

X 

X 

(Z) 


L = LOW voltage level. 

H = HIGH voltage level. 

X = Don’t care. 

(Z) = High impedance (off) state. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

VoH Output HIGH voltage 

Vcc = Min, Vi = 2.0V, 

Voe = Vil, loH=Seeabovetable 

2.4 






2.4 


V 

VoL Output LOW voltage 

Vcc = Min, 

Vi = ViL, 

VOE = ViL 

lOL = 32mA 


0.4 







V 

lOL = 12mA 








0.4 

V 

lOL = 24mA 








0.5(c) 

V 

los Output short circuit current 

Vcc = Max, VouT = OV 

-30 

-115 





-30 

-100 

mA 

Ice Supply current 

Vcc = Max, Vi = OV, 

VoE = 4.5V 


85 






24 

mA 

Input LOW current 
when disabled 

Vcc = Max, VoE- 2.0V 

Vi - 0.5V 


-40 




_i 


-20 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Oommercial Range only. 
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AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

50pF 

4000 



Cl = 45pF 
Rl = 6670 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tpLH 

Propagation delay 

Waveform 2 


16 






15 

ns 

tPHL 


22 






12 

ns 

tpZH 

Enable to HIGH 

Waveform 6 


35 






18 

ns 

tpZL 

Enable to LOW 

Waveform 7 


37 






24 

ns 

tPHZ 

Disable from HIGH 

Waveform 6 








37 

ns 

Waveform 6 CL == 5 pF^d) 


11 






20 

ns 

tPLZ 

Disable from LOW 

_ 1 

Waveform 7 








23 

ns 

Waveform 7 CL = 5pF^^^ 

_ 1 

27 






18 

_ 1 

ns 


NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54/74366A (70/8096) PIN CONFIGURATION 

54LS/74LS366A 
(See 8T96 for Schottky version) 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


TRUTH TABLE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


L = LOW voltage level. 

H = HIGH voltage level. 

X = Don’t care. 

(Z) = High impedance (off) state. 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

, . I|H (/iA) 

liL (mA) 

40 

-1.6 



20 

-0.36 

^ * * lOH (/xA) 

loL(mA) 

-2/-5.2<®) 

32 



-1/-2.6 

12/24 


INPUTS 

OUTPUTS 


0E2 

1 

Y 

■■1 


L 

H 



H 

L 



X 

(Z) 


IBI 

X 

(Z) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = OX to ^70X 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55X to +125X 

Plastic DIP 

Fig. A 

N74366AN N74LS366AN 

,(DM8096N) 


Ceramic DIP 

Fig. A 

N74366AF • N74LS366AF 

(DM8096J) 

S54366AF • S54LS366AF 

(DM7096J) 

Flatpak 

Fig. A 


S54366AW • S54LS366AW 

(DM7096W) 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE C’) 


PARAMETER 

TP.CT mKiniTIOKlS 

54/74 

54H/74H 


54LS/74LS 

UNIT 



Min 

Max 

Min 

Max 


Max 



VOH 

Output HIGH voltage 

Vcc = Min, Vi = ViL, 

VoE=ViL, loH=See above table 

H 

■ 

■ 

■ 


■ 

H 

■ 





lOL = 32mA 









V 

VOL 

Output LOW voltage 










mm 

V 













V 

los 

Output short circuit 
current 

Vcc = Max, VouT = OV 

-30 

IQ 


■ 

■ 

■ 

-30 

miQ 

mA 

Icc 

Supply current 

Vcc = Max, Vi = OV, 

VoE = 4.5V 

■ 

D 

■ 

■ 

■ 

■ 

■ 

D 

mA 

ilL 

Input LOW current 
when disabled 

Vcc = Max, VoE = 2.0V 

Vi = 0.5V 


-40 






-20 

mA 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 
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AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
rl = 

50pF 

400a 



Cl = 
rl = 

45pF 

667n 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


17 






10 

ns 

tPHL 


16 







ns 

tpZH 

Enable to HIGH 

Waveform 6 


35 






18 

ns 

tPZL 

Enable to LOW 

Waveform 7 


37 






24 

ns 

tPHZ 

Disable from HIGH 

Waveform 6 








37 

ns 

Waveform 6 CL = 


11 






20 

ns 

tPLZ 

Disable from LOW 

Waveform 7 








23 

ns 

Waveform 7 CL = SpF^d) 


27 






18 

ns 


NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54/74367A (70/8097) 
54LS/74LS367A 

(See 8T97 for Schottky version) 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TPftT roMniTinhi.Q 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

VOH 

Output HIGH 
voltage 

Vcc = Min, V| = 2.0V, 
VoE=ViL,loH=See above table 

2.4 






2.4 


V 

VoL 

Output LOW 
voltage 

Vcc = Min, 

lOL = 32mA 


0.4 







V 

> 

II 

> 

lOL = 12mA 








0.4 

V 


VOE = ViL 

lOL = 24mA 








0.5 

V 

los 

Output short circuit 
current 

Vcc = Max, VouT = OV 

-30 

-115 





-30 

-100 

mA 

icc 

Supply current 

Vcc = Max, Vi = OV, 

VoE = 4.5V 


85 






24 

mA 

IlL 

Input LOW current 
when disablecJ 

Vcc = Max, VoE = 2.0V 

Vi = 0.5V 


-40 






-20 

yuA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial range only. 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

, . I|H (mA) 

l,L(mA) 

40 

-1.6 



20 

-0.36 

/-NX X lOH (^tA) 

loL(mA) 

-2/-5.2 

32 



-1/-2.6 

12/24 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = OX to +70°C 

MILITARY RANGES 

Vcc = 5V ± 10%; Ta = -55X to M25X 

Plastic DIP 

Fig. A 

N74367AN • N74LS367AN 

(DM8097N) 


Ceramic DIP 

Fig. A 

N74367AF • N74LS367AF 

(DM8097J) 

S54367AF • S54LS367AF 

(DM7097J) 

Flatpak 

Fig. A 


S54367AW • S54LS367AW 

(DM7097W) 


PIN CONFIGURATION 



TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

1 

Y 

L 

L 

L 

L 

H 

H 

H 

X 

(Z) 


L = LOW voltage level. 

H = HIGH voltage level. 

X = Don’t care. 

(Z) = High impedance (off) state. 
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AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

II II 

O flC 

50pF 

400n 



II II 

O cc 

45pF 

6670 

UNiT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 2 


16 






15 

ns 

tPHL 


22 






12 

ns 

tPZH 

Enable to HIGH 

Waveform 6 


35 






18 

ns 

tPZL 

Enable to LOW 

Waveform 7 


37 






24 

ns 

tPHZ 

Disable from HIGH 

Waveform 6 








37 

ns 

Waveform 6 CL = SpF^d) 


11 







ns 

tPLZ 

Disable from LOW 

-1 

Waveform 7 








23 

ns 

Waveform 7 CL = 


27 






18 

ns 


NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54/74368A (70/8098) 
54LS/74LS368A 

(See 8T98 for Schottky version) 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; Ta = 0“C to ^TO^C 

MILITARY RANGES 

Vcc = 5V ± 10%; = -55“C to +125°C 

Plastic DIP 

Fig. A 

N74368AN • N74LS368AN 
(DM8098N) , 


Ceramic DIP 

Fig. A 

N74368AF • N74LS368AF 
(DM8098J) 

S54368AF • S54LS368AF 
(DM7098J) 

Flatpak 

Fig. A 


S54368AW • S54LS368AW 
(DM7098W) 


PIN CONFIGURATION 


OE 


Y 


Y 


Y 


GND 


Figure A 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


L = LOW voltage level. 

H = HIGH voltage level. 

X = Don’t care. 

(Z) = High impedance (off) state. 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

, . I|H (/iA) 

l,L(mA) 

40 

- 1.6 



20 

- 0.36 

^ * * iOH (mA) 

loL(mA) 

- 2 /- 5 . 2 (®) 

32 



- 1 /- 2.6 

12/24 


TRUTH TABLE 


INPUTS 

OUTPUTS 

OE 

1 

Y 

L 

L 

H 

L 

H 

L 

H 

X 

(Z) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TCCT roKiniTinKiQ 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNIT 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

VOH 

Output HIGH voltage 

Vcc = Min, Vi = ViL, 
Vo€=ViL,loH=See above table 

2.4 






2.4 


V 



Vcc = Min, 

loL = 32mA 


0.4 







V 

VoL 

Output LOW voltage 

Vi = 2.0V, 

lOL = 12mA 








0.4 

V 



VOE = ViL 

lOL = 24mA 








0.5('=> 

V 

los 

Output short circuit 
current 

Vcc = Max, VouT == OV 

-30 

-115 





-30 

-100 

mA 

Icc 

Supply current 

Vcc = Max, Vi = OV, 

VoE = 4.5V 


77 






21 


IlL 

Input LOW current 
when disablecd 

Vcc = Max, VoE = 2.0V 

Vi = 0.5V 


-40 






-20 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 
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AC CHARACTERISTICS = 25°C (See Section 4 for Waveforms and Conditions) 





54/74 

54H/74H 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Cl = 
Rl = 

SOpF 

40on 



II II 

45pF 

6670 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


17 






10 

ns 

tPHL 








12 

ns 

tpZH 

Enable to HIGH 

Waveform 6 


35 







ns 

tPZL 

Enable to LOW 

Waveform 7 


37 






24 

ns 

tpHZ Disable from HIGH 

Waveform 6 








37 

ns 

Waveform 6 CL = 5pF (d) 


11 






20 

ns 

tPLZ 

Disable from LOW 

Waveform 7 








23 

ns 

Waveform 7 CL = 5pF (d) 


27 






18 

ns 


NOTE 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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54LS/74LS373 


LOGIC SYMBOL 


DESCRIPTION 

The “373” is an 8 -Bit Transparent Latch with 
3-state buffered outputs. The latch outputs 
follow the data inputs when the latch Enable 
is HIGH, and they are stable when the En¬ 
able is LOW. The 3-state output buffers are 
controlled by an active LOW Output Enable 
(OE) input. A HIGH on the^ Input forces the 
eight outputs to the high impedance “off” 
state. When ^ is LOW, the latched or 
transparent data appears at the outputs. 


FEATURES 

• 8-Bit transparent latch 

• 3-State output buffers 

• Common Latch Enable input with 
hysteresis 

• Common 3-state Output Enable 
control 

• Independent latch and 3-state buffer 
operation 

• See “363” for MOS compatible output 
version 



PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=0°C to +70°C 

MILITARY RANGES 

Vcc=®V± 10%; Ta=-55°C to -l-125°C 

Plastic DIP 

N74LS373N 


Ceramic DIP 

N74LS373F 

S54LS373F 

Flatpak 




OE [T 


2^ Vcc 

Qo [T 


lil 07 

Do |T 


III D7 

D1 [T 


Tt] D6 

Q1 \T 


16l 06 

02 [T 


jU Q5 

Da [T 


Ds 

D3 [T 


JH D4 

Q3 |T 


04 

GND 


n] E 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

E 

Latch Enable (active HIGH) input 

l|H (mA) 
l|L (n>A) 



20 

-0.4 

D 0 -D 7 

Parallel Data inputs 

l|H (mA) 
l|L (mA) 



20 

-0.4 


Output Enable (active LOW) input 

< < 



20 

-0.4 

Q0-Q7 

3-State outputs 

II 



- 1 /- 2 . 6 (a) 
12/24(a) 


NOTE 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “373" is Octal Transparent Latch coup¬ 
led to eight 3-state output buffers. The two 
sections of the device are controlled inde- 
pendently by Latch Enable (E) and Output 
Enable (OE) control gates. 

The data on the D inputs transferred to the 
latch outputs when the Latch Enable (E) in¬ 
put is HIGH. The latch remains transparent 
to the data inputs while E is HIGH, and 
stores the data present one setup time be¬ 
fore the HIGH-to-LOW enable transition. The 
enable gate has about 400mV of hysteresis 
built in to help minimize problems that signal 
and ground noise can cause on the latching 
operation. 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (^) controls all 
eight 3-state buffers Independent of the 
latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When ^ is HIGH, the outputs are in 
the high impedance "off” state, which 
means they will neither drive nor load the 
bus. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODES 

INPUTS 


OUTPUTS 

OE 

E 

Dn 

INTERNAL REGISTER 

Qo-Q? 


Enable & read register 

L 

H 

L 

L 

L 


L 

H 

H 

H 

H 

Latch & read register 

L 

L 

I 

L 

L 


L 

L 

h 

H 

H 

Latch register & 

H 

L 

I 

L 

(Z) 

disable outputs 

H 

L 

h 

H 

(Z) 


H = HIGH voltagel level 

h = HIGH voltage one setup time prior to the HIGH-to-LOW enable transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the HIGH-to-LOW enable transition 
(Z) = High impedance "off” state 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*”’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Vql Output LOW voltage 

Vqc Min 
VqE = V|L 

Iql = fZmA 






0.4 

V 

Iql = 24mA 







V 

Vqh Output HIGH voltage 

Vec = Min. Vqe = V|l 
Iqh = See Fan Out Table 





2.4 


V 

•os Output short circuit current 

Vec = Max, VquT = OV 





-30 

-100 

mA 

Ice Supply current 

Vec = Max 

Mil 






44 

mA 

Com 






40 

mA 


NOTES 

b. For family do characteristics, see inside front cover for 54/74 and 54H/74H, and see c. This parameter for Commercial Range only, 

inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

64LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
Rl = 

45pF 

66712 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


•PLH 

Propagation delay 

Figure 1 






30 

ns 

♦PHL 

Latch Enable to output 






40 

ns 

tPLH 

Propagation delay 

Figure 4 






18 

ns 

tPHL 

Data to output 






32 

ns 

tpZH 

Enable time to HIGH level 

Figure 2 






20 

ns 

tpZL 

Enable time to LOW level 

Figure 3 






28 

ns 

tPHZ 


Figure 2 






45 

ns 

Disable time from HIGH level 

Figure 2 , Cl = SpF^^) 






22 

ns 

tPLZ 


Figure 3 






24 

ns 

Disable time from LOW level 

Figure 3, Cl = SpF^cl) 






22 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyy Latch Enable pulse width 

Figure 1 





15 


ns 

ts Setup time Data to Latch Enable 

Figure 6 





3.0 


ns 

th Hold time Data to Latch Enable 

Figure 5 





10 


ns 


Note 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 


AC WAVEFORMS 


LATCH ENABLE TO OUTPUT DELAYS 

AND LATCH ENABLE PULSE WIDTH 

A r 


- 

^ V“ ^ 

^Vm 


L— tw —^ 

--tw- 





Q •Vvm 

_ 7 

^Vm 

V|^ = 1.5V for 54/74 and 54S/74S: V|^ = 1.3V for 54LS/74LS 

Figure 1 



3-STATE ENABLE TiME TO HiGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 



\/^ = 1.5V for 54/74 and 54S/74S; = 1.3V for 54LS/74LS 

Figure 2 
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AC WAVEFORMS (Cont d) 


3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 
















54LS/74LS374 


LOGIC SYMBOL 


DESCRIPTION 

The “374” is an Octal D Flip-Flop with 3- 
State buffered outputs. The device is used 
primarily as an 8-bit positive edge triggered 
storage register for interfacing with a 3- 
State bus. Data on the D inputs is trans¬ 
ferred to storage during the LOW-to-HlGH 
transition of the Clock (CP) input. The 3- 
State output buffers are controlled by an ac¬ 
tive LOW Output Enable (OE) Input. A HIGH 
on the ^ input forces the eight outputs to 
the high impedance “off" state. When OE is 
LOW, the data in the register appears at the 
outputs. 


FEATURES 

• 8>Bit positive edge triggered register 

• 3>State output buffers 

• Common Clock input with hysteresis 

• Common 3-State Output Enable 
control 

• Independent register and 3-State 
buffer operation 

• See “364” for MOS compatible output 
version 



Vcc = Pin 20 
GND = Pin 10 


PIN CONFIGURATION 


OE [T 


2?! Vcc 

Qo [T 


m 07 

Do \T 


"^7 

Di \T 


m 

Qi \T 


m q6 

02 [T 


05 

D2 [T 


HI ^5 

D3 |T 


TU D4 

Q3 \T 


HI 

GND [jF 


TTl CP 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc= 5V±5%; TA=(y’C to -I-70X 

MILITARY RANGES 

Vcc=5V± 10%; Ty^=-55®C to -l-125“C 

Plastic DIP 

N74LS374N 


Ceramic DIP 

N74LS374F 

S64LS374F 

Flatpak 




INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

Dq-D/ 

Parallel Data inputs 

> > 



20 

-0.4 

OE 

Output Enable (active LOW) input 

l|H (M) 
l|L (mA) 



20 

-0.4 

Oo'Oj 

3-State outputs 

lOH (mA) 

IqL (niA) 



-1/-2.6(a) 

12/24(a) 


NOTE 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The "374” is an 8-bit edge triggered register 
coupled to eight 3-State output buffers. The 
two sections of the device are controlled 
independently by the Clock (CP) and Output 
Enable (OE) control gates. 

The register is fully edge triggered. The 
state of each D input, one setup time before 
the LOW-to-HIGH clock transition, is trans¬ 
ferred to the corresponding flip-flop’s Q out¬ 
put. The clock buffer has about 400mV of 
hysteresis built in to help minimize problems 
that signal and ground noise can cause on 
the clocking operation. 

The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The 
active LOW Output Enable (OE) controls all 
eight 3-State buffers independent of the reg¬ 
ister operation. When OE is LOW, the data 
in the register appears at the outputs. When 
OE is HIGH, the outputs are In the high Im¬ 
pedance "off” state, which means they will 
neither drive nor load the bus. 


MODE SELECT—FUNCTION TABLE 



H = HIGH voltage level 

h = HIGH voltage level one setup tinrje prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
(Z) = HIGH impedance "off” state 
I = LOW-to-HIGH clock transition 


LOGIC DIAGRAM 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^**) 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

VOL 

Output LOW voltage 

Vcc “ Min 

•OL “ 12mA 






0.4 

V 

_j 

> 

II 

|LiJ 

lo 

> 

•OL “ 24mA 






0.5 (c) 

V 

Vqh 

Output HIGH voltage 

Vcc = Min, Vqe = V|l 
Iqh = See Fan Out Table 





2.4 


V 

•os 

Output short circuit current 

Vcc = Max, VquT = OV 





-30 

-100 

mA 

•cc 

Supply current 

Vcc “ Max 

Mil 






49 

mA 

Com 

_ 






45 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 45pF 

Rl = 667(2 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 





35 


MHz 

IPLH Propagation delay 

IPHL Clock to output 

Figure 1 






28 

38 

ns 

ns 

*PZH Enable time to HIGH level 

Figure 2 






20 

ns 

tpzL Enable time to LOW level 

Figure 3 






28 

ns 

IPHZ Disable time from HIGH level 

Figure 2 






45 

ns 

Figure 2, Cl = SpF^^) 






22 

ns 

^PLZ Disable time from LOW level 

Figure 3 






24 

ns 

Figure 3, Cl = SpF^) 






22 

ns 


AC SETUP REQUIREMENTS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Clock pulse width 

Figure 1 





15 


ns 

ts Setup time Data to Clock 

Figure 4 





10 


ns 

th Hold time Data to Clock 

Figure 4 





3.0 


ns 


NOTES 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial Range only. 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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DESCRIPTION 

The “376” is a Dual^-Bit D-Latch with com¬ 
plementary Q and Q outputs. Two Enable 
Inputs are provided; each controls two 
latches. When the Enable (E) is HIGH, infor¬ 
mation present at a_pata (D) input is 
tranferred to the Q and Q (Inverted) outputs, 
and the outputs will follow the data input as 
long as the Enable remains HIGH. The infor¬ 
mation that is present at the data input one 
setup time prior to the HIGH-to-LOW Enable 
transition is stored in the latch until the En¬ 
able returns to a HIGH level. 


54LS/74LS375 

FEATURES 


LOGIC SYMBOL 


4-Blt transparent latch 

Vcc snd GND on corner pins 

Electrically identical to S4LS/74LS75 



PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc= 5V±5%; TA=<y’C to +70»C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to -l-126“C 

Plastic DIP 

N74LS376N 


Ceramic DIP 

N74LS376F 

S64LS376F 

Flatpak 


S54LS376W 


Do [T 


rsl vcc 

Qo \T 


“isl D3 

Oo |X 


TTI03 

EO-1 


Isl 03 

Q1 [T 


jU £2-3 

Qi [T 


Til 02 

D1 |T 


02 

GND [F 


T] D2 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®* 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

Do’Da 

Data inputs 

< < 



20 

“0.4 

Eo -1 

Enable (active LOW) input, Latches 0,1 

l|H (mA) 

IlL (mA) 



80 

“1.6 

E 2-3 

Enable (active LOW) input. Latches 2,3 

l|H (mA) 
l|L (mA) 



80 

-1.6 

Q0‘Q3 

Latch outputs 

Is 



“400 

4/8 (a) 

Q0’Q3 

Complimentary Latch outputs 

lOH ^mA) 

Iql (mA) 



“400 

4/8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “376” has two independent 2>bit trans¬ 
parent latches. Each 2-bit latch is controlled 
by an active HIGH Enable input (E). When E 
is HIGH, the data enters the latch and ap¬ 
pears at the Q output. The Q outputs follow 
the data inputs as long as E is HIGH. The 
data on the D inputs one setup time before 
the HIGH-to-LOW transition of the enable 
will be stored in the latch. The latched out¬ 
puts remain stable as long as the enable is 
LOW. 


LOGIC DIAGRAM (each latch) 



MODE SELECT- FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

E 

D 

Q 

Q 

Data Enabled 

H 

L 

L 

H 


H 

H 

H 

L 

Data Latched 

L 

X 

q 

q 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

q = Lower case letters indicate the state of referenced 
output one setup time prior to the HIGH-to-LOW En¬ 
able transition. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*”^ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•cc 

Supply current 

Vcc = Max 






12 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 

Rl = 2kfi 

Min 

Max 

Min 

Max 

Min 

Max 

tPLH Propagation delay 

tpHL Data to Q output 

Figure 1 






27 

17 

ns 

ns 

*PLH Propagation delay 

tpHL Data to Q output 

Figure 2 






20 

15 

ns 

ns 

*PLH Propagation delay 

tpHL Enable to Q output 

Figure 3 

i 






27 

25 

ns 

ns 

*PLH Propagation delay 

^PHL Enable to Q output 

Figure 3 






30 

15 

ns 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 64/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC SETUP REQUIREMENTS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyy Enable pulse width 

Figure 3 





20 


ns 

ts Setup time Data to Enable 

Figure 4 





20 


ns 

th Hold time Data to Enable 

Figure 4 





0 


ns 
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AC WAVEFORMS 


PROPAGATION DELAY DATA 
TO Q OUTPUTS 



= 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS 

Figure 1 


LATCH ENABLE TO OUTPUT DELAYS 
AND LATCH ENABLE PULSE WIDTH 



1.5V for 54/74 and 54S/74S; V|y^ = 1.3V for 54LS/74LS 

Figure 3 


PROPAGATION DELAY DATA 
TO O OUTPUTS 



Vj^ = 1.5V for 54/74 and 548/74S: V|^ = 1.3V for 54LS/74LS 

Figure 2 


DATA SETUP AND HOLD TIMES 




V|y^ = 1.5V for 54/74 and 54S/ 74S:V|y4 = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 


Figure 4 






54LS/74LS377 


LOGIC SYMBOL 


DESCRIPTION 

The "377” is an Octal D Flip-Flop used pri¬ 
marily as an 8 -bit positive-edge-triggered 
storage register. Data on the D inputs is 
transferred to storage during the LOW-to- 
HIGH transition of the clock pulse. The de¬ 
vice features an edge-triggered Clock En¬ 
able (^) control for address on data syn¬ 
chronization applications. 


FEATURES 

• Ideal for addressable register 
applications 

• Clock Enable for address and data 
synchronization applications 

• Eight edge-triggered D flip-flops 

• Buffered common clock 

• Slim 20-Pin plastic and ceramic DIP 
packages 

• See “273” for Master Reset version 

• See “373” for transparent latch version 

• See “374-* for 3-state version 


3 

4 

_L 

7 

J_ 

8 

_L 

13 

_L 

14 

_L 

17 

_L 

18 

1 . 

I ~ 

-I CP 

Dl 

D2 

D3 

D4 

05 

De 


c. 

I Qq 

Q1 

02 

03 

O4 

Qs 

Qe 


2 

~T 

5 

T 

6 

I 

9 

T 

12 

T 

15 

T 

16 

19 


Vcc “ P'" 20 

GND = Pin 10 


PIN CONFIGURATION 


^ [T 


2^ Vcc 

Qo \T 


Til 07 

Do [T 


Til D7 

Dl 


Tt] De 

CE 


"lil 06 

02 [T 


Is] O5 

D2 [T 


Ul Ds 

D3 [T 


Til 

O3 [T 


TF] 04 

GND [iF 


TT] CP 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0 “C to -l-TO-C 

MILITARY RANGES 

Vcc=5V± 10 %; Ta='- 55'>C to -h125X 

Plastic DIP 

N74LS377N 


Ceramic DIP 

N74LS377F 

S54LS377F 

■Flatpak 




INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®* 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

D 0 -D 7 

Parallel Data inputs 

l|H (i'A) 
l|L (mA) 



20 

-0.4 


Clock Enable (active LOW) Input 

< < 



20 

-0.4 

Q 0 -Q 7 

Outputs 

'oh ( 4 A) 

Iql (mA) 



-400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 









FUNCTIONAL DESCRIPTION 


MODE SELECT—FUNCTION TABLE 


The “377” has eight edge-triggered D-type 
flip-flops with individual D inputs and Q out¬ 
puts. The common buffered Clock (CP) Input 
loads all flip-flops simultaneously, when the 
Clock Enable (^) is LOW. 

The register is fully edge-triggered. The 
state of each D input, one setup time before 
the LOW-to-HIGH clock transition, is trans¬ 
ferred to the corresponding flip-flop’s Q out¬ 
put. The ^ input is also edge-triggered, and 
must be stable only one setup time prior to 
the LOW-to-HIGH clock transition for pre¬ 
dictable operation. 

LOGIC DIAGRAM 


OPERATING MODE 

INPUTS 

OUTPUTS 

CP 

CE 

On 

Qn 

Load “ 1 ” 

f 

1 

h 

H 

Load “0” 

t 

1 

1 

L 

Hold (do nothing) 

t 

h 

X 

no change 


X 

H 

X 

no change 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L * LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don’t care. 

f = LOW-to-HIGH clock transition. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<‘>) 





54/74 

54S/74S 

64LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

'cc 

Supply current 

Vcc = Max 






28 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
Rl = 

15pF 

2 kfl 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 





30 


MHz 

•PLH 

Propagation delay 

Figure 1 






21 

ns 

‘PHL 

Clock to output 






23 

ns 


b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 

^ 54/74 I 54S/74S 54LS/74LS 

__ TESTCONDiTIONS I I 

tw(L) Clock pulse width (LOW) Figure 1 20 


PARAMETER 

TEST CONDITIONS 

Clock pulse width (LOW) 

Figure 1 

Setup time Data to CP 

Figure 2 

Hold time Data to CP 

Figure 2 

Setup time CE to CP 

Figure 2 

Hold time CE to CP 

Figure 2 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 













54LS/74LS378 


LOGIC SYMBOL 


DESCRIPTION 

The “378” is a Hex D Flip-Flop used primar¬ 
ily as a 6-bit positive-edge-triggered stor¬ 
age register. Data on the D inputs is trans¬ 
ferred to storage during the LOW-to-HIGH 
transition of the clock pulse. The device fea¬ 
tures on edge-triggered Clock Enable (CE) 
control for address or data synchronization 
applications. 


FEATURES 

• Ideal for addressable register 
applications 

• Six edge-triggered D flip-flops 

• Buffered common clock 

• Clock Enable for address and data 
synchronization applications 

• See “174” for Master Reset version 


3 A 6 11 13 14 



Vcc = Pin 16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 
Vcc=5V±5%; Ta=OX to +70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 65X to -PI25*0 

Plastic DIP 

N74LS378N 


Ceramic DIP 

N74LS378F 

S54LS378F 

Flatpak 


S54Ls378W 


PIN CONFIGURATION 


CE [T 


Tel Vcc 

Qo [T 


]5] 05 

^0 [T 



Di [T 


m D4 

Qi [T 


jE 

02 [T 


11] D3 

Q2 [T 


1F| 03 

GND [F 


T] CP 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*^’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) Input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

D0-D5 

Parallel Data inputs 

< < 

J d 



20 

-0.4 


Clock Enable (active LOW) input 

> > 



20 

-0.4 

Q 0 -Q 5 

Outputs 

II 



1 

CD 0 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 


MODE SELECT—FUNCTION TABLE 


The “378” has six edge-triggered D-type 
flip-flops with individual D inputs and Q out¬ 
puts. The common buffered Clock (CP) input 
loads all flip-flops simultaneously, when the 
Clock Enable (^) is LOW. 

The register is fully edge-triggered. The 
state of each D input, one setup time before 
the LOW-to-HIGH clock transition, is trans¬ 
ferred to the corresponding flip-flop’s Q out¬ 
put. The CE input is also edge-triggered, and 
must be stable only one setup time prior to 
the LOW-to-HIGH clock transition for pre¬ 
dictable operation. 

LOGIC DIAGRAM 


OPERATING MODE 

INPUTS 

OUTPUTS 

CP 

CE 

Dn 

Qn 

Load “1” 

t 

1 

h 

H 

Load “0” 

t 

1 

1 

L 

Hold (do nothing) 

t 

h 

X 

no change 


X 

H 

X 

no change 


H = HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don’t care. 

t = LOW-to-HIGH clock transition. 


Vcc “ Pin 

GND = Pin 8 
( ) = Pin numbers 


Do Di D 2 D 3 D 4 D 5 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*”’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

•CC Supply current 

Vcc = Max 






24 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
Rl = 

15pF 

2kQ 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 





30 


MHz 

<PLH 

Propagation delay 

Figure 1 






21 

ns 

tPHL 

Clock to output 






23 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC SETUP REQUIREMENTS: Tyy = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw(L) Clock pulse width (LOW) 

Figure 1 





20 


ns 

ts Setup time Data to CP 

Figure 2 





20 


ns 

th Hold time Data to CP 

Figure 2 





0 


ns 

ts Setup time CE to CP 

Figure 2 





20 


ns 

th Hold time CE to CP 

Figure 2 





0 


ns 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



= 1.5V for 54/74 and 54S/74S; 1.3V for 54LS/74LS. 

Figure 1 


DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 



V|^ = 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 2 
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LOGIC SYMBOL 


54LS/74LS379 (Preliminary data) 


DESCRIPTION 

The “379” is a Quad edge-triggered D Flip- 
Flop with a common buffered clock and an 
edge-triggered Clock Enable input. Data on 
the D inputs is transferred to storage during 
the LOW-to-HIGH transition of the clock 
pulse. Each flip-flop has both true (Q) and 
complement (Q) outputs useful for general 
purpose flip-flop applications and simple 
latch/decoding schemes. 


FEATURES 

• Four edge-triggered D flip-flops 

• Both true and complement outputs 

• Clock Enable for address and data 
synchronization applications 

• Buffered common clock 

• See “175” for Master Reset version 



4 5 12 13 

_L_l_^ 1 

9 - 

Dq D 2 D 3 

CP 


1 — 0 

01 0 

0 

01 

0 

01 

0 

Oi 

0 



MINIM 

3 2 6 7 11 10 14 15 

ZO 

oo 

II II 

Pin 16 

Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 
Vcc=5V±5%; Ta= 0‘'C to +70“C 

MILITARY RANGES 

Vcc=5Y± 10%; Ta=- 55°C to -1-125X 

Plastic DIP 

N74LS379N 


Ceramic DIP 

N74LS379F 

S54LS379F 

Flatpak 


S54LS379W 


PIN CONFIGURATION 


CE [T 


31] vcc 

Qo [T 


31] Q3 

Qo [X 


171 03 

Do [T 


iU D3 

Di [T 


311 

0^ \T 


33] 02 

Ql {T 


IF] 02 

GND 


T] CP 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

< < 



20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

l|H (a^A) 
l|L (mA) 



20 

-0.4 

CE 

Clock Enable (active LOW) input 

< < 



20 

-0.4 

Q0'Q3 

True outputs 

•oh (AiA) 

Iql (niA) 



-400 

4/ 8 (a) 

Q 0 -Q 3 

Complement outputs 

Iqh (/^a 

Iql (mA) 



-400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 


MODE SELECT—FUNCTION TABLE 


The “379” is a quad edge-triggered D-type 
flip-flop with individual D inputs and both Q 
and Q outputs. The common buffered Clock 
(CP) input loads all flip-flops simultaneously, 
when the Clock Enable (^) is LOW. 

The register is fully edge-triggered. The 
state of each D input, one setup time before 
the LOW-to-HIGH clock transition, is trans¬ 
ferred to the corresponding flip-flop’s Q out¬ 
put. The CE input is also edge-triggered, and 
must be stable only one setup time prior to 
the LOW-to-HIGH clock transition for pre¬ 
dictable operation. 

LOGIC DIAGRAM 


OPERATING MODE 

INPUTS 

OUTPUTS 

CP 

CE 

Dn 

On 

Qfi 

Load “1” 

t 

I 

h 

H 

L 

Load “0” 

t 

I 

I 

L 

H 

Hold (do nothing) 

t. 

h 

X 

no chartge 


X 

H 

X 

no change 


H * HIGH voltage level steady state. 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 
X = Don’t care. 

f = LOW-to-HIGH clock transition. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGED) 


PARAMETER 

TEST CONDITIONS 

54/74 

64S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

*CC Supply current 

Vqq = Max 






15 

mA 


AC CHARACTERISTICS: Ta=25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 

Rl = 2kQ 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 





30 


MHz 

tpLH Propagation delay 

^PHL Clock to output 

Figure 1 






27 

27 

_J 

nis 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


488 


BiJinDtiCS 












AC SETUP REQUIREMENTS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 


Min 

Max 

Min 

Max 

Min 

Max 

tw(L) Clock pulse width (LOW) 

Figure 1 





20 


g 

ts Setup time Data to CP 

Figure 2 





20 


g 

th Hold time Data to CP 

Figure 2 





0 


ns 

ts Setup time CE to CP 

Figure 2 





20 


ns 

th Hold time CE to CP 

Figure 2 





0 


ns 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



= 1.5V for 54/74 and 54S/74S; 1.3V for 54LS/74LS. 

Figure 1 


DATA AND CLOCK ENABLE 
SETUP AND HOLD TIMES 



V|^ = 1.5V for 54/74 and 548/74S; V^^ = 1.3V for 54LS/74LS. 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

Figure 2 
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54LS/74LS386 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE TRUTH TABLE 

(Each gate) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

UNiT 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max 








10 

mA 


iNPUTS 

OUTPUT 

A 

B 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 


PINS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 

IMmA) 




40 

- 0.6 





-400 

4/8 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vqq = 5V ± 5%; = 0°c to +70^0 

MILITARY RANGES 

Vec = 5V ± 10%; Tyv = -55°C to +125X 

Plastic DIP 

Fig. A 

N74LS386N 


Ceramic DIP 

Fig. A 

N74LS386F 

S54LS386F 

Flatpak 

Fig. A 


S54LS386W 



AC CHARACTERISTICS Ta = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54H/74H 

54S/74S 

54LS/74LS 





Cl = 15pF 

Rl = 2 k n 

Min 

Max 

Min 

Max 



Min 


tpHL Propagation delay 

Waveform 2 

Other input LOW 


■ 

■ 

■ 



■ 

B 

Q 

tpHL Propagation delay 

Waveform 1 

Other input HIGH 

_i 

■ 






30 

22 

B 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 
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54LS/74LS390 


LOGIC SYMBOL 


DESCRIPTION 

The "390” is a Dual Decade Ripple Counter 
divided into four sections. The counter has 
two divide-by-two sections and two divide- 
by-five sections. The normal configuration 
for the device is two BCD decade, or two bi¬ 
quinary counters, but the four sections can 
be configured in any combination as long as 
the Master Resets can also be combined. 
Each section is triggered by the HIGH-to- 
LOW transition of the clock Inputs. 

The Master Resets (MRq & MRb) are active 
HIGH asynchronous inputs which clear the 
two decade counters defined by the “a" and 
“b” suffixes in the Pin Configuration. 


FEATURES 

• Two BCD decade or bi-quinary 
counters 

• One package can be configured to 
divide-by-2,4,,5,10,20,25,50 or 100 

• Two Master Resets to clear each 
decade counter individually 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta= 0‘>C to -l-70°C 

VcC=5V± 10%; Ta=- 55°C to -F125X 

Plastic DIP 

N74LS390N 


Ceramic DIP 

N74LS390F 

S54LS390F 

Flatpak 


S54LS390W 


1.15—0 

CPo 


1/2 ■ 390 ' 

4.12—0 

CPi 


MR Qq Qi 02 O 3 


2.14 3.13 5.11 6.10 7.9 


Vcc ~ 

GND = Pin 8 


PIN CONFIGURATION 


^Oa [T 


Te] Vcc 

MRa [X 


iE ^ob 

QOa IX 


TTl MRb 

CPia [T 


TTl Qob 

Ola IX 


X] ^lb 

Q2a X 


TTl Qib 

Q3a X 


IE ^2b 

GND X 


~9~| Q3b 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

^0 

Clock (active LOW going edge) inputs to -r2 sections 

1|H (mA) 
l|L (mA) 



100 

-1.6 


Clock (active LOW going edge) inputs to -j-5 sections 

l|H (mA) 
l|L (mA) 



200 

-2.4 

MR 

Master Reset (active HIGH) Inputs 

•iH (/^A) 
l|L (mA) 



20 

-0.4 

Q 0 -Q 3 

Counter outputs 

•oh (a*a) 

Iql (mA) 



-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “390” is Dual 4-Bit Decade Ripple 
Counter divided into four separately clocked 
sections. The counter has two divide-by-two 
sections and two divide-by-five sections. 
These sections are normally used in a BCD 
decade or a bi-quinary configuration, since 
they share a common Master Reset input. If 
the two Master Resets can be used to simul¬ 
taneously clear all 8 -bits of the counter, a 
number of counting configurations are possi¬ 
ble within one package. The separate 
clocks of each section allow ripple counter 
or frequency division applications of divide 
by 2,4,5,10,20,25,60 or 100. 

Each section is triggered by the HIGH-to- 
LOW transition of the Clock (CP) inputs. For 
BCD decade operation, the Qq output is 
connected to the CP-] input of the divide-by- 
five section. For bi-quinary decade oper¬ 
ation (50% duty cycle output), the Q 3 output 
is connected to the CPq input, and Qq be¬ 
comes the decade output. 

The Master Resets (MRa & MRb) are active 
HIGH asynchronous inputs to each decade 
counter which operate on the portion of the 
counter identified by the “a" and “b” 
suffixes in the Pin Configuration. A HIGH lev¬ 
el on the MR input overrides the clocks and 
sets the four outputs LOW. 


BCD COUNT SEQUENCE 


For 1/2 the “390” 


COUNT 

OUTPUT 

Qo 

Qi 

02 

Q 3 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 


NOTE 

Output Qq is connected to Input CP-j with counter input on 

^Q. 


LOGIC DIAGRAM 


BI-QUINARY COUNT SEQUENCE 


For 1/2 the “390” 


COUNT 

OUTPUT 

Qo 

Qi 

02 

Q 3 

0 

L 

L 

L 

L 

1 

L 

H 

L 

L 

2 

L 

L 

H 

L 

3 

L 

H 

H 

L 

4 

L 

L 

L 

H 

5 

H 

L 

L 

L 

6 

H 

H 

L 

L 

7 

H 

L 

H 

L 

8 

H 

H 

H 

L 

9 

H 

L 

L 

H 


NOTE 

Output Q 3 is connected to input CPq with counter input on 
^ 1 - 


CPq 


CPi 


() = Pin numbers 
Vcc = Pin 16 
GND = Pin 8 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^*” 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

•cc 

Supply current 

Vcc = 






26 

mA 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 

Rl = 2 kfl 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX ^0 count frequency 

Figure 1 





35 


MHz 

^MAX count frequency 

Figure 1 





20 


MHz 

^PLH Propagation delay 

tPHL ^0 <0 Qo 

Figure 1 






20 

20 

ns 

ns 

tPLH Propagation delay 

tPHL ^0 '0 Q2 

Figure 1 






60 

60 

ns 

ns 

^PLH Propagation delay 

tPHL ^0 Ql or Q 3 

Figure 1 






21 

21 

ns 

ns 

tPLH Propagation delay 

•PHL CP 1 to 02 

Figure 1 






39 

39 

ns 

ns 

*PHL Propagation delay MR to Q 

Figure 2 






36 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

^0 pulse width 

Figure 1 





16 


ns 

tw 

^•j pulse width 

Figure 1 





26 


ns 

tw 

MR pulse width 

Figure 2 





35 


ns 

tree 

Recovery time MR to CP 

Figure 2 





20 


ns 


Note 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC WAVEFORMS 



Vm = 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 

The number of clock pulses required between the tp|_|^ and tp|^|_ measurements can 
be determined from the appropriate Truth Table. 

Figure 1 
















54LS/74LS393 


LOGIC SYMBOL 


DESCRIPTION 

The “393” is a Dual 4-Bjt Binary Ripple 
Counter. Each 4-bit counter is triggered by 
the HIGH-to-LOW transition of the clock in¬ 
puts. The ripple type construction means 
that the output from each stage is internally 
connected as the clock Input for the suc¬ 
ceeding stage. 

The Master Resets (MRg & MR 13 ) are active 
HIGH asynchronous inputs which clear the 
two 4-bit counters defined by the “a” and 
“b” suffixes in the Pin Configuration. 


FEATURES 

• Two 4-bit binary counters 

• Divide-by any binary module up to 28 
in one package 

• Two Master Resets to clear each 4-bit 
counter individually 



PIN CONFIGURATION 


CPa \T 


^ Vcc 

[T 


ITI CPb 

Qoa \T 


I 2 ] MRb 

Ola [T 


Til Qob 

Q2a [T 


Tol Qlb 

Q3a [T 


T] Q2b 

GND [T 


~8l Q3b 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=0“C to +7(yC 

MILITARY RANGES 

Ta=- 55X to -l-125“C 

Plastic DIP 

N74LS393N 


Ceramic DIP 

N74LS393F 

S54LS393F 

Flatpak 


S64LS393W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^) 


PINS 

DESCRIPTION 


54/74 

64S/74S 

54LS/74LS 


Clock (active LOW going edge) inputs 
to each 4-Bit binary counter 

l|H (mA) 

l|L <mA) 



100 

- 1.6 

MR 

Master Reset (active HIGH) Inputs 

IjL (mA) 
l|l_ (mA) 



20 

-0.4 

Qq'Qs 

Counter outputs 

Iqh (mA) 

IqL (niA) 



-400 

4/8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “393” is a Dual 4-Bit Binary Ripple 
Counter with separate Clock and Master 
Reset inputs to each counter. The operation 
of each half of the “393” is the same as the 
“93” except no external clock connections 
are required. The counters are triggered by 
a HIGH-to-LOW transition of the Clock 
& CPb) Inputs. The counter outputs are inter¬ 
nally connected to provide clock inputs to 
succeeding stages. The outputs are de¬ 
signed to drive the internal flip-flops plus the 
rated fan-out of the device. The outputs of 
the ripple counter do not change synchro¬ 
nously, and should not be used for high 
speed address decoding. 

The Master Resets (MRg & MRb) are active 
HIGH asynchronous inputs to each 4-bit 
counter Identified by the “a” and “b” 
suffixes In the Pin Configuration. A HIGH lev¬ 
el on the MR input overrides the clock and 
sets the outputs LOW. 


COUNT SEQUENCE 
FOR 1/2 THE “393” 


COUNT 

OUTPUT 

Qo 

Qi 

02 

Q3 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 

10 

L 

H 

L 

H 


H 

H 

L 

H 

12 

L 

L 

H 

H 

13 

H 

L 

H 

H 

14 

L 

H 

H 

H 

15 

H 

H 

H 

H 


LOGIC DIAGRAM 



Vqc ~ P'f' Qi ^2 Q 3 

GND = Pin 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^**’ 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max 






26 

ma 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

64S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITiONS 



Cl = 
Rl = 

15pf 

2kQ 

UNiT 




Min 

Max 

Min 

Max 

Min 

Max 


fMAX 

CP input count frequency 

Figure 1 





35 


MHz 

tPLH 

Propagation delay 

Figure 1 






20 

ns 

tPHL 

CP to Qo 







20 

ns 

*PLH 

Propagation delay 

Figure 1 






60 

ns 

‘PHL 

CP to Q 3 







60 

ns 

*PHL 

Propagation delay MR to Q 

Figure 2 






39 

ns 


AC SETUP REQUIREMENTS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

tw 

CP pulse width 

Figure 1 





15 


ns 

tw 

MR pulse width 

Figure 2 





20 


ns 

^rec 

Recovery time MR to CP 

Figure 2 





20 


ns 


AC WAVEFORMS 



= 1.5V for 54/74 and 54S/74S; V|^ = 1.3V for 54LS/74LS. 

The number of clock pulses required between the tpL^ ^PHL nieasurements can be 
determined from the appropriate Truth Table. 

Figure 1 
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54LS/74LS395A 


LOGIC SYMBOL 


DESCRIPTION 

The “395” is a 4-Bit Shift Register with 
serial and parallel synchronous operating 
modes, and independent 3-state output buff¬ 
ers. The active HIGH Parallel Enable (PE) 
input determines the parallel load or shift 
right operating modes. The PE and data in¬ 
puts are edge-triggered, responding only to 
t he HIGH-to-LOW transition of ^ Clock 
(^) Input. The Master Reset (MR) is an 
asynchronous active LOW input. When 
LOW, the ^ Input overrides the clock and 
clears the register. 

The 3-state output buffers are controlled by 
an active LOW Output Enable (^) input. A 
HIGH on the OE input forces ail four outputs 
to the high impedance “off” state. When OE 
is LOW, the data in the register appears at 
the outputs. The output from the last state 
(Q 3 ) is available for serial expansion with¬ 
out interfering with the 3-state buffer oper¬ 
ation. 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to +70‘‘C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to -I-125X 

Plastic DIP 

N74LS396AN 


Ceramic DIP 

N74LS396AF 

S54LS395AF 

Flatpak 


S54LS396AW 


FEATURES 

• 4-Bit parallel load shift register 

• Independent 3-state buffer outputs 

• Separate Q 3 output for serial 
expansion 

• Asynchronous Master Reset 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


MR [T 


H] Vcc 

DS [T 


jH QO 

Do [T 


]I]Qi 

Cl 


I1]q2 

D2 [T 


1U03 

"^3 Cl 


Ill °3 

PE [T 


IOI CP 

GND [T 


Tl OE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 


Clock (active LOW going edge) input 

I|h(/‘A) 

l|H(mA) 



20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

l|L(mA) 



20 

-0.4 

DS 

Serial Data input 

I|H(mA) 

l|L(mA) 



20 

-0.4 

PE 

Parallel Enable input 

I|h(mA) 

l|L(mA) 



20 

-0.4 


Output Enable (active LOW) input 

I|H(mA) 

l|L(mA) 


_! 

20 

-0.4 


Master Reset (active LOW) input 

I|H(mA) 

l|L(mA) 



20 

-0.4 

Qq-Qs 

3-State outputs 

lOH(nfiA) 

Iol(”'A) 



-1/-2.6Ca) 

12/24(a) 

Q3 

Serial output from last stage 

lOH(AtA) 

Iol(«tiA) 



-400 

4 / 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “396” is a 4-Blt Shift Register with 
serial and parallei synchronous operating 
modes and four 3-state buffer outputs. The 
shifting and loading operations are con¬ 
trolled by the state of the Parallel Enable 
(PE) input. When PE is HIGH, data is loaded 
from the Parallel Data inputs (D0-D3) into 
the register synchronous with the HIGH-to- 
LOW transition of the Clock input (^). 
When PE is LOW, the data at the Serial Data 
input (D3) is loaded into the Qq flip-flop, and 
the data in the register is shifted one bit to 
the right In the direction (Qq —» —♦ 

Q2 —» Q3) synchronous with the negative 
clock transition. The PE and data inputs are 
fully edge triggered and must be stable only 
one set-up prior to the HIGH-to-LOW transi¬ 
tion of the Clock. 

The Master Reset (^) is an asynchronous 
active LOW input. When LOW, the PR over¬ 
rides the clock and all other inputs and 
clears the register. 

The 3-state output buffers are designed to 
drive heavily loaded 3-state buses, or large 
capacltive_loads. The active LOW Output 
Enable (OE) controls all four 3-state buffers 
independent of the register operation. The 
data in the register appears at the outputs 
when OE is LOW. The outputs are in the high 
Impedance “off” state, which means they 
will neither drive nor load the bus when OE is 
HIGH. The output from the last stage is 
brought out separately. This output (Q3) is 
tied to the Serial Data input (Ds) of the next 
register for serial expansion applications. 
The Q3 output is not affected by the 3-state 
buffer operation. 


MODE SELECT—FUNCTION TABLE 


REGISTER 
OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

CP 

PE 

Os 

Dn 

9o 

Qi 

02 

Q3 

Reset (clear) 

L 

X 

X 

X 

X 

L 

L 

L 

L 

Shift right 

H 


1 

1 

X 

L 

qo 

qi 

q2 


H 


1 

h 

X 

H 

qo 

qi 

q2 

Parallei load 

H 


h 

X 

1 

L 

L 

L 

L 


H 

1 

h 

X 

h 

H 

H 

H 

H 


3-STATE BUFFER 

INPUTS 

OUTPUTS 

OPERATING MODES 

OE 

On (register) 

Qo5Qi>Q2»Q3 

Q3 

Read 

L 

L 

L 

L 


L 

H 

H 

H 

Disable buffers 

H 

L 

(Z) 

L 


H 

H 

(Z) 

H 


H = HIGH voltage level 

h HIGH voltage level one setup time prior to the HIGH-to-LOW clock transition 
L = LOW voltage level 

I * LOW voltage level one setup time prior to the HIGH-to-LOW clock transition 
Of, s Lower letters indicate the state of the referenced output one setup time prior to the 
HIGH-to-LOW clock transition 
X =* Don't care 

(Z) * High impedance “off” state 
I = HIGH-to-LOW transition 


lDgic diagram 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^^*^ 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Vqh 

Output HIGH voltage, buffer outputs 

Vcc = Min, Vqe = V|l 
Iqh = See Fan Out Table 





2.4 


V 

VoL 

Output LOW voltage, buffer outputs 

Vcc “ Min, 

Iql = 12 mA 






0.4 

V 

Voe = V|l 

Iql = 24mA 






0.5 (c) 

V 

'os 

Output short circuit current, 
buffer outputs 

Vcc = Max, VquT = OV 





-30 

-100 

mA 

'cc 

Supply current 

Vcc = 

= Max 






34 

mA 


AC CHARACTERISTICS: T/^=25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
rl = 

45pF 

667fi 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


Imax 

Maximum clock frequency 

Figure 1 





30 


MHz 

IPLH 

Propagation delay Clock to 

Figure 1 






30 

ns 

*PHL 

buffer outputs 






30 

ns 

IPLH 

Propagation delay Clock to 

Figure 1 






30 

ns 

<PHL 

Q 3 output 

Rl = 2kfl, Cl = 16pF 






30 

ns 

tPHL 

Propagation delay to output 

Figure 2 






35 

ns 

tpZH 

Enable time to HIGH level 

Figure 3 






25 

ns 

IPZL 

Enable time to LOW level 

Figure 4 






25 

ns 

tPHZ 

Disable time from HIGH level 

Figure 3 






35 

ns 

Figure 3, Cl = 5pF (d) 






17 

ns 


IPLZ 

Disable time from LOW level 

Figure 4 






25 

ns 

Figure 4, Cl = 5pF (d) 






20 

ns 



NOTES 

b. For family dc characteristics, see inside front cover for 54774 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial range only 

d- These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 


Max 

tw Clock pulse width 

Figure 1 






■ 

H 

tw Master Reset pulse width 

Figure 2 





25 


Q 

ts Setup time Data to clock 

Figure 5 





20 


im 

th Hold time Data to clock 






5.0 


H 

ts Setup time PE to clock 






20 


g 

th Hold time PE to clock 







■ 

g 

tree Recovery time ^ to clock 







■ 



AC WAVEFORMS 



MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 



V|^ = 1.5V for 54/74 and 548/745; = 1.3V for 54LS/74LS 

Figure 2 


500 


















3-STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 



Figure 4 















54LS/74LS398 (Preliminary data) 


LOGIC SYMBOL 


DESCRIPTION 

The “398” is a Quad 2-Port Register with 
true and complement outputs. It combines 
the functions of a quad 2-input multiplexer 
and four positive edge triggered flip-flops. 
The state of the common Select input (S) 
determines the source of data loaded into 
the four flip-flops synchronous with the 
LOW-to-HIGH transition of the common 
buffered Clock (CP). 


FEATURES 

• Fully synchronous operation 

• Select from two data sources 

• True and complement outputs 
available 

• See “298” for negative edge triggered 
version 

• Available in 20-Pin space saving 
package 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta= 0"C to -»-70“C 

± Ty^=-55“C to -l-125°C 

Plastic DIP 

N74LS398N 


Ceramic DIP 

N74LS398F 

S54LS398F 

Flatpak 





PIN CONFIGURATION 


s[T 


X] vcc 

Qa [X 


X Qd 

Qa [T 


X Qd 

lOa IX 


X 'Od 

lla X 


X 'ld 

hb X 


X '1C 

lOb X 


X 'Oc 

Qb X 


X Qc 

Ob X 


X Qc 

GND |j£ 


X CP 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 



20 

-0.4 

s 

Common Select input 

l|H (kA) 
l|L (mA) 



20 

-0.4 

•Oa-IOd 

Data inputs from Source “0” 

l|H (mA) 
l|L (mA) 



20 

-0.4 

ha“hd 

Data Inputs from Source “1” 

l|H (mA) 
l|L (mA) 



20 

-0.4 

Qa’Qd 

Register outputs 

II 



-400 

4/8(a) 

Qa'Qd 

Complementary Register outputs 

II 



-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
















FUNCTIONAL DESCRIPTION 

The “398” is a high speed Quad 2-Port Reg¬ 
ister. It selects four bits of data from two 
sources (Ports) under the control of a com¬ 
mon Select input (S). The selected data is 
loaded into four edge triggered flip-flops 
synchronous with the LOW-to-HIGH transi¬ 
tion of the common buffered Clock input 
(CP). The four flip-flops are combined to 
form a synchronous 4-bit register with both 
true and complement outputs available. 

The operation of the device is fully synchro¬ 
nous. The Data inputs (Iq & h) and the Se¬ 
lect input (S) must be stable only one setup 
time prior to the LOW-to-HIGH clock transi¬ 
tion for predictable operation. 


LOGIC DIAGRAM 




MODE SELECT—FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

CP 

S 

*0 

h 

On 

On 

Load Source “0” 

t 

I 

1 

1 

1 

h 

X 

X 

L 

H 

H 

L 

Load Source “1” 

t 

h 

X 

1 

L 

H 


I 

h 

X 

h 

H 

L 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X = Don’t care 

I = LOW-to-HIGH clock transition 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE*”’ 





64/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

Icc 

Supply current 

Vcc = Max 






13 

mA 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H. and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 













AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
rl = 

15pF 

2k0 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 






27 

ns 

*PHL 

Clock to output 






32 

ns 


AC SETUP REQUIREMENTS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Clock pulse width 

Figure 1 





20 


ns 

ts Setup time Data to Clock 

Figure 2 





20 


ns 

tn Hold time Data to Clock 

Figure 2 





0 


ns 

ts Setup time Select to Clock 

Figure 2 





25 


ns 

tn Hold time Select to Clock 

Figure 2 





0 


ns 


AC WAVEFORMS 












54LS/74LS399 (Preliminary data) 


LOGIC SYMBOL 


DESCRIPTION 

The ‘‘399" is a Quad 2-Port Register which 
combines the functions of a quad 2-input 
multiplexer and a 4-bit positive edge trig¬ 
gered register. The state of the common Se¬ 
lect input (S) determines the source of the 
data loaded into the register synchronous 
with the LOW-to-HIGH Clock (CP) transition. 


FEATURES 

• Fully synchronous operation 

• Select from two data sources 

• Buffered, positive edge triggered 
clock 

• See “398” for true and complement 
output version 

• See “298” for negative edge triggered 
version 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

< < 



20 

-0.4 

s 

Common Select input 

< < 



20 

-0.4 

•Oa-IOd 

Data inputs from Source "0” 

> > 


I 

20 

-0.4 

ha'hd 

Data inputs from Source “ 1 ” 

l|H (^‘A) 
l|L (mA) 



20 

-0.4 

Qa‘Qd 

Register outputs 

Is 



-400 

4/8(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

VcC“®V±5%; Ta= 0°C to -i-70X 

Vcc=5V± 10%; T/v=-55°C to -I-125X 

Plastic DIP 

N74LS399N 


Ceramic DIP 

N74LS399F 

S54LS399F 

Flatpak 


S64LS399W 


PIN CONFIGURATION 


sd 


31] vcc 

Qa [T 


31] Qd 

•Oa CH 


III 'Od 

ha GI 


]1] hd 

'1b [L 


31] 'ic 

lOb [E 


E] loc 

Qb m 


]o] Qc 

GND [F 


T] CP 
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FUNCTIONAL DESCRIPTION 

The “399” is a high speed Quad 2-Port Reg¬ 
ister. It selects four bits of data from two 
sources (Ports) under the control of a com¬ 
mon Select input (S). The selected data is 
loaded into the 4-bit output register syn¬ 
chronous with the LOW-to-HIGH transition of 
the Clock input (CP). 

The operation of the device is fully synchro¬ 
nous. The Data Inputs (Iq & h) and the Se¬ 
lect input (S) must be stable only one setup 
time prior to the LOW-to-HIGH clock transi¬ 
tion for predictable operation. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

CP 

S 

'0 

h 

Qn 

Load Source “0” 

t 

t 

1 

1 

1 

h 

X 

X 

L 

H 

Load Source “1” 

t 

t 

h 

h 

X 

X 

1 

h 

L 

H 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to- 
HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to- 
HIGH clock transition 
X = Don't care 

I = LOW-to-HIGH clock transition 


LOGIC DIAGRAM 


•la lOa Mb 'Ob 'lc lOc 'ld lOd 



GND = Pin 8 Qa Qb Qc Qd 

( ) = Pin numbers 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^”* 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Ice Supply current 

Vec = Max 






13 

mA 


AC CHARACTERISTICS: T/^=25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



II II 

15pF 

2kQ 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 






27 

ns 

‘PHL 

Clock to output 






32 

ns 


AC SETUP REQUIREMENTS: T/y = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Clock pulse width 

Figure 1 





20 


ns 

ts Setup time Data to Clock 

Figure 2 





20 


ns 

th Hold time Data to Clock 

Figure 2 





0 


ns 

ts Setup time Select to Clock 

. 

Figure 2 





25 


ns 

th Hold time Select to Clock 

Figure 2 





0 


ns 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 



Vm = 1-5V for 54/74 and 54S/74S: = 1.3V for 54LS/74LS. 


Figure 1 



NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


sinnotics 


507 














54/74145 

54LS/74LS145 (Preliminary data) 


DESCRIPTION 

The “445” is a TTL MSI array. It features 
standard TTL inputs and high voltage, high 
current (80mA) outputs. The “445” minimum 
output breakdown is 7 volts. 


FEATURES 

• 80mA output drive capability 

• 7V output breakdown voltage 

• See “45” for 30V output voltage 

• See “42” for standard TTL outputs 


LOGIC SYMBOL 


15 14 13 12 



Vcc = Pin 16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

MILITARY RANGES 

Vcc=5V±5%; Ta= 0X to -I-70X 

Vcc=5V± 10%; Ta=- 55“C to +125°C 

Plastic DIP 

N74LS445N 


Ceramic DIP 

N74LS446F 

. 

S54LS445F 

Flatpak 


S54LS445W 


PIN CONFIGURATION 


od 


m ''CC 

’U 


Tsl Aq 

2 [T 


TTI Ai 

5 [I 


TTI A2 

4 [T 


Til 

i[T 


TT] 9 

5|T 


To] 8 

GND [T 


3? 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^’ 


PINS DESCRIPTION 

54/74 

54S/74S 

54LS/74LS 

A 0 -A 3 Address inputs li*L(mA) 



20 

-0.4 

0-9 Active LOW outputs i* 0 |^(mA) 



-I-250 

12/80(a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(») 






54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

VoL 

Output LOW voltage 

— 

Vcc “ 

'OL = 12mA 






0.4 

V 

Iql = 24mA 






0 . 5 (c) 

V 




Iql = 80mA 






1 . 7 (c) 

V 

•oh 

Output HIGH current 

Vcc = Min, VquT = ^'V 






250 

mA 

•cc 

Supply current 

Vcc “ Max 

Mil 






13 

mA 

Com 






13 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial tem¬ 
perature ranges respectively. 

b. Forfamilydc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 

c. This parameter for Commercial range only. 
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FUNCTIONAL DESCRIPTION 

The “445” is a 1-oMO decoder with open 
collector outputs. This decoder accepts 
BCD inputs on the Aq to A 3 address lines 
and generates ten mutually exclusive active 
LOW outputs. When an input code greater 
than “9" is applied, all outputs are HIGH. 
This device can therefore be used as a 1 -of- 
8 decoder with A 3 used as an active LOW 
enable. 

The “446” features an output breakdown 
voltage of 7V. This device is ideal as a lamp 
or solenoid driver. 


TRUTH TABLE 



H = HIGH voltage levels 
L = LOW voltage levels 


AC WAVEFORM 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 





54/74 

548/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 



Cl = 
Rl = 

45pF 

667fi 

UNIT 




Min 

Max 

Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Figure 1 






50 

ns 

tPHL 

Address to output 






50 

ns 



LOGIC DIAGRAM 


5 

A3 A2 

I (12) 1 

I T 

13) 

Al 

1 (14) 

Y 

r 

(15) 

7 

99 

( ) = Pin Numbers (n) (io) 

Vqq = Pin 1698 

GND = Pin 8 

(9) (7) (< 

7 6 ! 

?9 

5) (5) 

1 4 

u 

(4) (3] 

3 2 

I 9 

t (2) 

T 

1 

(1) 

0 






















54LS/74LS490 


LOGtC SYMBOL 


DESCRIPTION 

The “490” is a Dual BCD Decade Ripple 
Counter. Each decade counter is triggered 
by the HIGH-to-LOW transition of the clock 
inputs. The counter outputs are used as de¬ 
coded inputs or clock inputs for succeeding 
stages. 

Each decade counter has a Master Set (set- 
to-nine) input and a Master Reset (clear) 
input. These inputs are asynchronous and 
override the clock operation. The Master 
Set overrides the Master Reset if both are 
HIGH simultaneously. 


FEATURES 

• Two BCD decade counters 

• Asynchronous Master Set (seMo-9) 

• Asynchronous Master Reset (clear) 


4,12 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; T/v= 0°C to -f-70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to -F125X 

Plastic DIP 

N74LS490N 


Ceramic DIP 

N74LS490F 

S54LS490F 

Flatpak 


S54LS490W 


Cl 


H] Vcc 

MRa [T 


Til 

QOa [T 


TT] MRb 

MSa 1 4 


Til Qob 

Qia [T 


Til MSb 

Q2a [F 


TT| Qib 

Qsa rr 


To] Q 2 b 

GND [X 


~9~| Qsb 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLED®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 


Clock (active LOW going edge) inputs to each decade counter 

l|H (mA) 
l|l_ (mA) 



100 

-1.6 

MR 

Master Reset (clear) inputs 

l|H (mA) 
l|L (mA) 



20 

-0.4 

MS 

Master Set (set to 9) inputs 

l|H (M) 
l|L (mA) 



20 

-0.4 

Q 0 -Q 3 

Counter outputs 

•OH (/^A) 

Iql (mA) 



-400 

4/8(a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<'’1 





54/74 

54S/74S 

54LS/74LS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

UNIT 

Ice 

Supply current 

Vcc = Max 






26 

mA 


NOTES 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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FUNCTIONAL DESCRIPTION 

The “490” is a Dual BCD Decade Ripple 
Counter with separate Clock, Master Set, 
and Master Reset Inputs to each counter. 
The operation of each half of the “490’ is the 
same as the “90” used in the BCD decade 
mode. 

The counters are triggered by the HIGH-to- 
LOW transition of the Clock (CP) inputs. No 
external connections are required to get the 
full BCD (8421) decade counting scheme 
from the counters. The counter outputs are 
internally connected as clocks or decoded 
inputs to succeeding stages. The outputs 
are designed to drive the internal gates plus 
the rated fan-out of the device. Since this is 
a ripple type counter, the outputs do not 
change synchronously and should not be 
used for high speed address decoding. 


MODE SELECTION—TRUTH TABLE 


FOR 1/2 THE “490’ 


RESET/SET INPUTS 

OUTPUTS 

MR MS 

Qq Qi 02 Qs 

H X 

X H 

L L 

L L L L 

HLLH 
Count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 


BCD COUNT sequence- 

fob 1/2 THE “490 ” 



OUTPUT 

COUNT 

Qo 

Qi 

02 

Q3 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

6 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 


NOTE _ 

Output Qq connected to input CP^. 


The Master Set (MS) and Master Reset 
(MR) are asynchronous active HIGH Inputs. 
The HIGH MR input overrides the clock and 
clears the associated 4-bits of the counter. 
The HIGH MS input overrides the clock and 
MR inputs and sets the associated 4-bits to 
nine (HLLH). 


LOGIC DIAGRAM 



Qq Q1 Q2 Qs 

() = Pin Numbers 

Vcc ~ P''’ 

GND = Pin 8 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 15pF 

Rl = 2 kfi 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX ^ count frequency 

Figure 1 





35 


MHz 

tPLH Propagation delay 

tPHL ^ ^0 Qq 

Figure 1 






20 

20 

ns 

ns 

tPLH Propagation delay 

*PHL CP to or Q 3 

Figure 1 






39 

39 

ns 

ns 

♦PLH Propagation delay 

tpHL CP to Q 2 

Figure 1 






54 

54 

ns 

ns 

^PHL Propagation delay MR to Q 

1 

Figure 2 






39 

ns 

tpLH Propagation delay 

tpHL MS to Q 

Figures 2 & 3 






35 

35 

ns 

ns 
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AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 

' I I 54/74 54S/74S 54LS/74LS 

PARAMETER TEST CONDITIONS I Max Min I Max Min I Max 


PARAMETER 

TEST CONDITIONS 

tw ^ pulse Nwidth 

Figure 1 

tyv MR pulse width 

Figure 2 

tyy MS pulse width 

Figures 2 & 3 

*rec Recovery time MR to ^ 

Figure 2 

Vec Recovery time MS to CP 

Figures 2 & 3 


AC WAVEFORMS 




















LOGIC SYMBOL 


54LS/74LS568 (Preliminary data) 

DESCRIPTION 

The “568” is a synchronous 4-stage BCD 
decade ( 8 , 4, 2, 1) UP/DOWN counter fea¬ 
turing preset capability for programmable 
operation, carry look ahead for easy cas¬ 
cading and U/D input to control the direction 
of counting. All state changes while counting 
or loading are initiated by the LOW-to-HIGH 
transition of the clock. 

3-State drivers are provided on the counter 
outputs for direct interface to bus organized 
systems. In addition to the Synchronous 
Reset an asynchronous Master Reset has 
been provided which overrides all other in¬ 
puts to set all stages LOW. 


ORDERING CODE (See Section 8 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to -l-70°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55‘>C to -l-125'’C 

Plastic DIP 

N74LS568N 


Ceramic DIP 

N74LS568F 

S54LS568F 

Flatpak 




FEATURES 

• Synchronous counting and loading 

• UP/DOWN counting 

• BCD Decade counter 

• Two count enable inputs for n-bit 
cascading 

• Positive edge-triggered clock 

• Asynchronous master reset 

• 3-State counter outputs 

• Gated carry output 



PIN CONFIGURATION 


U/D [T 


^ Vcc 

CP [T~ 


Ti] fc 

Do [T 


Ts] GC 

Di \T 


Tt] oe 

D2 \T 


Til Qo 

D3 [T 


Ts] Qi 

CEP [T 


TT] Q2 

^ [T" 


m 

SR [T 


Til CET 

GND [j£ 


TT| PE 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE(a) 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

CP 

Clock (active HIGH going edge) input 

I|H(mA) 

l|L(mA) 



20 

-0.4 

PE 

Parallel Enable (active LOW) input 

I|H(mA) 

l|L(mA) 



20 

-0.4 

CEP 

Count Enable Parallel (active LOW) input 

I|H(mA) 

l|L(mA) 



20 

-0.4 


Count Enable Trickle (active LOW) input 

l|L(mA) 



20 

-0.4 

U/D 

UP/DOWN Control input 

I|H(uA) 

l|L(mA) 



20 

-0.4 

D 0 -D 3 

Parallel Data inputs 

I|H(uA) 

l|L(mA) 



20 

-0.4 

MR 

Master Reset (active LOW) input 

i|H(/^A) 

l|L(mA) 



20 

-0.4 


Synchronous Reset (active LOW) input 

I|H(mA) 

l|L(mA) 



20 

-0.4 

OE 

Output Enable (active LOW) input 

I|H(uA) 

l|L(mA) 



20 

-0.4 

Qq-Qs 

3-State counter outputs 

00 

>1 



- 1 /- 2 . 6 (a) 
12/24(a) 

TC 

Terminal Count (active LOW) output 

Ioh(mA) 

lOL(mA) 

■ 



-400 

4/ 8 (a) 

GC 

Gated Clock, Terminal Count output 

Ioh(mA) 

lOL(mA) 



-400 

4/ 8 (a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “568” is a synchronous presettable 
BCD decade UP/DOWN counter featuring 
an internal carry look-ahead for applications 
in high speed counting designs. Synchro¬ 
nous operation is provided by having all flip- 
flops clocked simultaneously so that the 
outputs change coincident with each other 
when so instructed by the count-enable in¬ 
puts and internal gating. This mode of oper¬ 
ation eliminates the output spikes which are 
normally associated with asynchronous (rip¬ 
ple clock) counters. A buffered clock input 
triggers the flip-flops on the LOW-to-HIGH 
transition of the clock. 

The counter is fully programmable; that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (1^) input disables the 
counter and causes the data at the Dp inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transitl^of the clock. The 
Synchronous Reset (^), when LOW one 
set-up time before the LOW-to-HI GH t r ansi- 
tion ^the clock, overrides the CEP, GET 
and PE inputs, and causes the flip-flops to 
go LOW coincident with the positive clock 
transition. 

The Master Reset (^) is an asynchronous 
overriding clear function which forces all 
stages to a LOW state while the input is 
LOW without regard to the clock. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In¬ 
strumental in accomplishing this function are 
two count enabl^puts (GET • CEP) and a 
Terminal Count (TC) output. Both count en¬ 
able inputs must be LOW to count. The GET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
LOW output pulse with a duration approxi¬ 
mately equal to the HIGH level portion of the 
Qq output. This LOW level TC pulse is used 
to enable successive cascaded stages. 
See Figure A In “168” data sheet for the fast 
synchronous multistage counting connec¬ 
tions. 

The Gated Clock output (GC) is a Terminal 
Count output which provides a HIGH-LOW- 
HIGH pulse for a duration equal to the LOW 


time of the clock pulse when TC is LOW. The 
GC output can be used as a clock input for 
the next stage in a simple ripple expansion 
scheme. 

The direction of counting is controlled by the 
UP/DOWN (U/D) input; a HIGH will cause 
the count to increase, a LOW will cause the 
count to decrease. 

MODE SELECT—FUNCTION TABLE 


TERMINAL COUNT TRUTH TABLE 


The active LOW Output Enable (^) input 
controls the 3-state buffer outputs indepen¬ 
dent of the counter operation. When ^ is 
LOW, the count appears at the buffer out¬ 
puts. When OE is HIGH, the outputs are in 
the high impedance “off” state, which 
means they will neither drive nor load the 
bus. 


COUNTER 

INPUTS 

COUNTER STATES 

OPERATING MODES 


CP 


U/D 

PE 

CEP 

CET 

Dn 

Qq Qi Q2 Qs 

Asynchronous Reset 

L 

X 

X 

X 

X 

X 

X 

X 

L L L L 

Synchronous Reset 

H 

t 

I 

X 

X 

L 

L 

X 

L L L L 

Parallel load 

H 

t 

h 

X 

I 

X 

X 

I 

L L L L 


H 

t 

h 

X 

I 

X 

X 

h 

H H H H 

Count up 

H 

t 

h 

h 

h 

I 

I 

X 

count up 

Count down 

H 

t 

h 

I 

h 

I 

I 

X 

count down 

Hold (do nothing) 

H 

t 

h 

X 

h 

h 

X 

X 

no change 


H 

t 

h 

X 

h 

X 

h 

X 

no change 


3-STATE BUFFER 

INPUTS 

OUTPUTS 

OPERATING MODES 

OE 

On “ Counter 


Read counter 

L 

L 

L 


L 

H 

H 

Disable outputs 

H 

L 

(Z) 


H 

H 

(Z) 


INPUTS 

COUNTER STATES 

OUTPUTS 

CP 

U/D 

CEP 

CET 

Qq 

Qi 

Q2 

03 

TC 

GC 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

L 

H 

L 

L 

L 

L 

L 

L 

H 

X 

L 

X 

H 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

H 

X 

X 

H 

L 

H 

L 

H 

L 

L 

H 

X 

X 

H 

L 

L 

X 

H 

H 

L 

H 

X 

X 

H 

L 

H 

X 

H 

X 

H 

H 

X 

X 

H 

H 

H 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X = Don’t care 

(Z) = High impedance “off" state 
f = LOW-to-HIGH clock transition 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE^^ 


PARAMETER 



54/74 

54S/74S 

54LS/74LS 

UNIT 

TEST CONDITIONS 

Min 

Max 

Min 

Max 

Min 

Max 

Vqh 

Output HIGH voltage 

Vcc “ 

•oh ” See Fan Out Table 





2.4 


V 

VOL 

Output LOW voltage Qq, Qi, Q 2 . Q 3 

Vqc “ Min 

•OL “ ^2mA 






0.4 

V 


Iql “ 24mA 






0.5 (c) 

V 

VOL 

Output LOW voltage TO and GO 

Vcc “ Min 

•OL “ 






0.4 

V 


•OL ~ 






0.5 (c) 

V 

los 

Output short circuit current 

Vcc = Max 

Q 0 .Ql.Q 2 .Q 3 





~30 

-100 

mA 


TC and GC 





-15 

-100 

mA 

•cc 

Supply current 

Vcc = Max.V^ =4.5 V 

_i 


_i 



43 

mA 


AC CHARACTERISTICS: Ta= 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 45pF 

Rl = 66712 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 





25 


MHz 

tpLH Propagation delay 

^PHL Clock to output 

Figure 1 






20 

23 

ns 

ns 

^PLH Propagation delay 

^PHL Clock to TC 

Figure 2 






35 

35 

ns 

ns 

^PLH Propagation delay 

^PHL 

Figure 3 






14 

14 

ns 

ns 

*PLH Propagation delay 

'PHL U/D control to TC 

Figure 4 






25 

29 

ns 

ns 

tPLH Propagation delay 

tPHL Clock to GC 

Figure 2 






20 

20 

ns 

ns 

tPHL Propagation delay ^ to output 

Figure 5 






35 

ns 

tpZH Output enable to HIGH level 

Figure 6 







ns 

tpzL Output enable to LOW level 

Figure 7 







ns 

tpHZ Output disable from HIGH level 

Figure 6 







ns 

Figure 6 , Cl = 5pF(d) 







ns 

*PLZ Output disable from LOW level 

Figure 7 







ns 

Figure 7, Cl = 5pF(^) 







ns 


NOTES 

b. For family dc characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disat>led and can no longer drive the bus. 
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AC SETUP REQUIREMENTS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 


Min 

Max 

Min 

Max 

Min 

Max 

tw 

Clock pulse width 

Figure 1 





20 


ns 

ts 

Set-up time data to clock 

Figure 8 





20 


ns 

th 

Hold time data to clock 

Figure 8 





0 


ns 


Set-up time PE to clock 

Figure 8 





26 


ns 

th 

Hold time PE to clock 

Figure 8 





0 


ns 

ts 

Set-up time CEP & GET to clock 

Figure 9 





20 


ns 

th 

Hold time CEP &CET to clock 

Figure 9 





0 


ns 

ts 

Set-up time U/D to clock 

Figure 10 





30 


ns 

th 

Hold time U/D to clock 

Figure 10 





0 


ns 

ts 

Set-up time ^ to clock 

Figure 11 





30 


ns 

th 

Hold time ^ to clock 

Figure 11 





0 


ns 

tree 

Recovery time ^ to clock 

Figure 5 




_i 

20 


ns 


AC WAVEFORMS 

I- 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


CLOCK TO TERMINAL COUNT DELAYS 






















AC WAVEFORMS (cont'd) 


PROPAGATION DELAYS GET INPUT TO 

TERMINAL COUNT OUTPUT 


PROPAGATION DELAYS U/D CONTROL 

TO TERMINAL COUNT OUTPUT 



X- X- _ 




TC \|^VM 


. 'V \/~ 

TC -^Vm -^Vm 

V|^ = 1.5V for 54/74 and 54S/74S: V^^ = 1.3V for 54LS/74LS 

Figure 3 


V^ = 1.5V for 54/74 and 543/74S: V|^ = 1.3V for 64LS/74L3 

Figure 4 


MASTER RESET PULSE WIDTH, 

MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

MR \ 

c vm 

V__ 

7 

^Vm 


_ _ 






CP 



/' 


IPHL -►j 



Q 


Vm 

_ 

_ / 



Figure 5 


3>STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 


OE 





V,y4 = 1.5V for 54/74 and 543/748; V|^ = 1.3V for 54LS/74LS 


Figure 6 



3-STATE ENABLE TIME TO LOW LEVEL 

AND DISABLE TIME FROM LOW LEVEL 

OE 

V" 7 

f- Vm 



l^'PZL-^ 

-«-lpLZ-»" 


0 





_ 1^-T- 




1-0.5V 

Vm = 

1.5V for 54/74 and 543/743; Vf^ = 1.3V for 54LS/74LS 


Figure 7 
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AC WAVEFORMS (cont’d) 


COUNT ENABLE SETUP AND HOLD TIMES 






























54LS/74LS569 (Preliminary data) 
FEATURES 


LOGIC SYMBOL 


DESCRIPTION FEATURES 

The “569” is a synchronous 4-stage Modulo , synchronous counting and loading 

16 binary UP/DOWN counter featuring . Sr/ooWNcoS 

preset capabiiity for programmabie oper- . 

ation carry look ahead for easy cascading . 

and U/D input to control the direction of .. 

counting. Aii state changes whiie counting or , positive edge-triggered clock 
ceding are initiated by the LOW-to-HiGH . „Zer Reset 

transistion of the clock. o * * * * 

• 3-State counter outputs 

3-State drivers are provided on the counter • Gated carry output 
outputs for direct interface to bus organized 
systems. In addition to the Synchronous 
Reset an asynchronous Master Reset has 
been provided which overrides all other in¬ 
puts setting aii stages LOW. 

ORDERING CODE (See Section 9 for further Package and Ordering information) 



11 

3 

_L 

4 

J_ 

5 

_L 

6 

1 

1 — 

U/D PE 

Do 

Dl 

02 

D3 

2- 

CP 




TC D—19 

7-C 

CEP 





12-C 

CET 





9-< 

SR 




GC -18 

8-C 

MR OE 

Qo 

Ql 

Q2 

Q3 


y 

17 

T 

16 

"T 

15 

T 

14 

1 

13 

Vcc = Pin 20 





GND = Pin 10 






PIN CONFIGURATION 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0“C to +70‘C 

MILITARY RANGES 

Ta=- 55X to -l-125“C 

Plastic DIP 

N74LS569N 


Ceramic DIP 

N74LS569F 

S64LS569F 

Flatpak 





INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®> 


PINS 

DESCRIPTION 


CP 

Clock (active HIGH going edge) input 

< < 

PE 

Parallel Enable (active LOW) input 

< < 


Count Enable Parallel (active LOW) input 

l|H (mA) 
l|L (mA) 


Count Enable Trickle (active LOW) Input 

l|H (mA) 
l|L (mA) 

U/D 

UP/DOWN Control input 

l|H (kA) 
l|L (mA) 

D 0 -D 3 

Parallel Data inputs 

i|H (mA) 
l|L (mA) 

MR 

Master Reset (active LOW) input 

l|H (kA) 
l|L (mA) 


Synchronous Reset (active LOW) 

l|H (/^A) 
l|L (mA) 


Output Enable (active LOW) input 

l|H (mA) 
l|L (mA) 

Q0‘Q3 

3-State counter outputs 

lOH (mA) 
lOL (mA) 

TC 

Terminal Count (active LOW) output 

•oh (mA) 

•OL (mA) 

GC 

Gated Clock, terminal count output 

•oh (mA) 

•OL (mA) 


54S/74S 54LS/74LS 


- 1 /- 2.6 (a) 
12/24 (a) 


a. The slasheci numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 
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FUNCTIONAL DESCRIPTION 

The “569” is a synchronous presettable 
Modulo 16 binary UP/DOWN counter featur¬ 
ing an internal carry look-ahead for applica¬ 
tions in high speed counting designs. Syn¬ 
chronous operation is provided by having all 
flip-flops clocked simultaneously so that the 
outputs change coincident with each other 
when so instructed by the count-enable in¬ 
puts and internal gating. This mode of oper¬ 
ation eliminates the output spikes which are 
normally associated with asynchronous (rip¬ 
ple clock) counters. A buffered clock input 
triggers the flip-flops on the LOW-to-HIGH 
transition of the clock. 

The counter is fully programmable: that is, 
the outputs may be preset to either level. 
Presetting is synchronous with the clock, 
and takes place regardless of the levels of 
the count enable inputs. A LOW level on the 
Parallel Enable (PE) input disables the 
counter and causes the data at the Dp inputs 
to be loaded into the counter on the next 
LOW-to-HIGH transition of the clock. The 
Synchronous Reset (^), when LOW one 
setup time before the LOW-to-H IGH t ransi - 
tlon of the clock, overrides the CEP, GET, 
and PE inputs, and causes the flip-flops to 
go LOW coincident with the positive clock 
transition. 

The Master Reset (MR) is an asynchronous 
overriding clear function which forces all 
stages to a LOW state while the MR input is 
LOW without regard to the clock. 

The carry look-ahead circuitry provides for 
cascading counters for n-bit synchronous 
applications without additional gating. In¬ 
strumental In accomplishi ng th is function are 
two count enable inputs (GET • CEP) and a 
Terminal Count (TC) output. Both count en¬ 
able Inputs must be LOW to count. The GET 
input is fed forward to enable the TC output. 
The TC output thus enabled will produce a 
LOW output pulse with a duration approxi¬ 
mately equal to the HIGH level portion of the 
Qq output. This LOW level TC pulse is used 
to enable successive cascaded stages. 
See Figure A in “169” data sheet for the fast 
synchronous multistage counting connec¬ 
tions. 

The Gated Clock output (GC) is a Terminal 
Count output which provides a HIGH-LOW- 
HIGH pulse for a duration equal to the LOW 
time of the clock pulse when TC is LOW. The 
GC output can be used as a clock input for 
the next stage in a simple ripple expansion 
scheme. 

The direction of^ountlng Is controlled by the 
UP/DOWN (U/D) input; a HIGH will cause 


MODE SELECT—FUNCTION TABLE 


COUNTER 

INPUTS 

COUNTER STATES 

OPERATING MODES 

MR 

CP 

SR 

U/D 

PE 

CEP 

CET 

Dn 

Qo 

Qi 

CO 

O 

CM 

O 

Asynchronous Reset 

L 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L L 

Synchronous Reset 

H 

t 

I 

X 

X 

L 

L 

X 

L 

L 

L L 

Parallel load 

H 

t 

h 

X 

I 

X 

X 

I 

L 

L 

L L 


H 

t 

h 

X 

I 

X 

X 

h 

H 

H 

H H 

Count up 

H 

t 

h 

h 

h 

I 

I 

X 

count up 

Count down 

H 

f 

h 

I 

h 

I 

I 

X 

count down 

Hold (do nothing) 

H 

t 

h 

X 

h 

h 

X 

X 


no change 


H 

t 

h 

X 

h 

X 

h 

X 


no change 


3-STATE BUFFER 
OPERATING MODES 


INPUTS 

OUTPUTS 

OE 

On ’ Counter 

Q0,Qi,Q2>Q3 

Read counter 

L 

L 

L 


L 

H 

H 

Disable outputs 

H 

L 

(Z) 


H 

H 

(Z) 


TERMINAL COUNT TRUTH TABLE 



H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X = Don’t care 

(Z) = High impedance "off" state 
^ = LOW-to-HIGH clock transition 

the count to increase, a LOW will cause the 

count to decrease. _ 

The active LOW Output Enable (OE) input 
controls the 3-state buffer outputs indepen¬ 
dent of the counter operation. When ^ is 
LOW, the count appears at the buffer out¬ 
puts. When OE is HIGH, the outputs are in 
the high impedance “off” state, which 
means they will neither drive nor load the 
bus. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<‘>) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

VqH Output HIGH voltage 

Vqc “ Min. 

Iqh “ See Fan Out Table 





2.4 


V 

Vql Output low voltage Qq, Qi, Q 2 . Q 3 

< 

0 

0 

P 

Iql “ 12mA 






0.4 

V 

Iql = 24mA 






0 . 5 (c) 

V 

Vql Output LOW voltage TO and GO 

Vqc = Min. 

Iql = 4mA 






0.4 

V 

Iql “ 






0 . 6 (c) 

V 

•os Output short circuit current 

Vqc = Max 

qq.q 1,02.03 





-30 

-100 

mA 

TO and GO 





-16 

-100 

mA 

•CC Supply current 

Vqq = Max, Vqe ~ 4.5V 






43 

mA 


AC CHARACTERISTICS: Ta= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl = 45pF 

Rl = 667fi 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1 





26 


MHz 

tPLH Propagation delay 

*PHL Clock to output 

Figure 1 






20 

23 

ns 

ns 

^PLH Propagation delay 

^PHL Clock to TC 

Figure 2 






35 

35 

ns 

ns 

tPLH Propagation delay 

tPHL OET to TC 

Figure 3 






14 

14 

ns 

ns 

tPLH Propagation delay 

tpHL control to TC 

Figure 4 






25 

29 

ns 

ns 

tPLH Propagation delay 

tpHL Clock to GC 

Figure 2 






20 

20 

ns 

ns 

^PHL Propagation delay MR to output 

Figure 5 






35 

ns 

^PZH Output enable to HIGH level 

Figure 6 







ns 

IPZL Output enable to LOW level 

Figure 7 







ns 

^PHZ Output disable from HIGH level 

Figure 6 







ns 

Figure 6 , Cl = 5pF (c*) 







ns 

tpLZ Output disable from LOW level 

Figure 7 







ns 

Figure 7, Cl = 5pF (‘^) 







ns 


NOTES 

b. For family dc characteristics see inside front cover for 54/74 and 64H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specification. 

c. This parameter for Commercial Range only. 

d. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNiT 

Min 

Max 

Min 

Max 

Min 

Max 

tyv Clock pulse width 

Figure 1 





20 


ns 

ts Setup time data to clock 

Figure 8 



■ 

■ 

20 


ns 

th Hold time data to clock 

Figure 8 



■ 

■ 

0 


ns 

ts Setup time PE to clock 

Figure 8 




_ 

26 


ns 

th Hold time PE to clock 

Figure 8 



■ 

■ 

0 


ns 

ts Setup time CEP & GET to clock 

Figure 9 



■ 

■ 


■ 

ns 

th Hold time CEP & GET to clock 

Figure 9 



■ 

■ 


■ 

ns 

ts Setup time U/D to clock 

Figure 10 



■ 

■ 


■ 

ns 

th Hold time U/D to clock 

Figure 10 





0 


ns 

ts Setup time ^ to clock 

Figure 11 



■ 

■ 

30 

■ 

ns 

th Hold time SR to clock 

Figure 11 





0 

■ 

ns 

tree Recovery time ^ to clock 

Figure 6 





20 

■ 

ns 


1 I-1 


CLOCK TO OUTPUT DELAYS 
AND CLOCK PULSE WIDTH 


CLOCK TO TERMINAL COUNT DELAYS 
















PROPAGATION DELAYS GET INPUT TO 
TERMINAL COUNT OUTPUT 





























COUNT ENABLE SETUP AND HOLD TIMES 



V|y4 = 1.5V for 54/74 and 548/74S; = 1.3V for 54LS/74LS 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 9 



SYNCHRONOUS RESET SETUP AND HOLD TIMES 



/ - ^ 


V^ = 1.5V for 54/74 and 548/748; V^ = 1.3V for 54L8/74L8 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

Figure 11 
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54LS/74LS670 


LOGIC SYMBOL 


DESCRIPTION 

The “670” is a 4‘by-4 Register File with 3- 
State outputs organized as 4-words of 4- 
bits. Simultaneous read and write operation 
is allowed by separate read and write in¬ 
puts, both address and enable. An almost 
unlimited number of devices can be stacked 
to increase the word capacity by tying the 3- 
state outputs together. Any number of these 
devices can be operated in parallel to gen¬ 
erate an n-bit word. 


FEATURES 

• Simultaneous and independent 
Read and Write operations 

• Expandable to almost any word 
size and bit length 

• 3-State outputs 

• See “170” for open collector version 



PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Ta= 0°C to -l-70“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=-S 5°C to +125°C 

Plastic DIP 

N74LS670N 


Ceramic DIP 

N74LS670F 

S54LS670F 

Flatpak 


S54LS670W 



Vcc 

Do 

Wa 

Wb 

WE 

RE 

Qo 

Ol 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE*®’ 


PINS 

DESCRIPTION 


54/74 

54S/74S 

54LS/74LS 

D 0 -D 3 

Data inputs 

l|H (aA) 
l|L (nA) 



20 

-0.4 

Wa. Wb 

Write address inputs 

l|H (M) 
l|L (mA) 



20 

-0.4 

WE 

Write Enable (active LOW) input 

l|H (aA) 
l|L (mA) 



40 

-0.8 

Ra. Rb 

Read address inputs 

l|H (aA) 

IlL (mA) 



20 

-0.4 


Read Enable (active LOW) input 

< < 



40 

-0.8 

QO-Q 3 

Outputs 

lOH 

IqL (n^A) 



- 1 /- 2 . 6 (a) 

4/8(a) 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 

Min 

Max 

Min 

Max 

Min 

Max 

Vqh Output HIGH voltage 

Vqc = Min 

‘oh =-1.0mA 





2.4 


V 

Iqh ==”* 2 . 6 mA 





2 . 4 (e) 


V 

Ice Supply current 

Vcc = Max 






60 

mA 


NOTES 


a. The slashed numbers indicate different parametric values for Military/Commercial e. This parameter for Commercial range only, 
temperature ranges respectively. 

d. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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FUNCTIONAL DESCRIPTION 

The “670” is a 16‘bit 3-State Register File 
organized as 4-words of 4-bits each. Sepa¬ 
rate read and write address and enable in¬ 
puts are available permitting simultaneous 
writing into one word location and reading 
from another location. The 4-bit word to be 
stored is presented to four data inputs. The 
Write Address inputs (Wa & Wb) determine 
the location of the stored word. When the 
Write Enable (WE) input is LOW, the data is 
entered Into the addressed location. The ad¬ 
dressed location remains transparent to the 
data while the We Is LOW. Data supplied at 
the inputs will be read out in true (non-invert¬ 
ing) form from the 3-state outputs. Data and 
Write Address inputs are inhibited when WE 
is HIGH. 

Direct acquisition of data stored in any of 
the four registers is made possible by indi¬ 
vidual Read Address inputs (Ra & Rb)- The 
addressed word appears^the four outputs 
when the Read Enable (RE) is LOW. Data 
outputs are in the high impedance “off” 
state when the Read Enable input is HIGH. 
This permits outputs to be tied together to 
increase the word capacity to very large 
numbers. 


Up to 128 devices can be stacked to in¬ 
crease the word size to 512 locations by 
tying the 3-state outputs together. Since the 
limiting factor for expansion is the output 
HIGH current, further stacking is possible by 
tying puli up resistors to the outputs to in¬ 
crease the Iqh current available. Design of 
the Read Enable signals for the stacked de¬ 
vices must ensure that there is no overlap in 
the LOW levels which would cause more 
than one output to be active at the same 
time. Parallel expansion to generate n-bit 
words is accomplished by driving the enable 
and address inputs of each device in parallel. 


WRITE MODE SELECT TABLE 


OPERATING 

INPUTS 

INTERNAL 

MODE 

WE 

Dn 

LATCHES(I>) 

Write Data 

L 

L 

L 


L 

H 

H 

Data 




Latched 

H 

X 

no change 


NOTE 

b. The Write Address (W/^ & W 0 ) to the “internal latches” 
must be stable while WE is LOW for conventional oper¬ 
ation. 


READ MODE SELECT TABLE 




INPUTS 

OUTPUTS 

OPERATING 

MODE 

RE 

INTERNAL 

LATCHES(c) 

On 

Read 

L 

L 

L 


L 

H 

H 

Disabled 

H 

X 

(Z) 


NOTE 

c. The Read Address (R/^ & R 0 ) changes to select the 
"internal latches” are not constrained by WE or RE oper¬ 
ation. 

H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(2) = High impedance “off” state 


AC CHARACTERISTICS: Ta°= 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 



Cl= 15pF 

RL = 2kfi 

Min 

Max 

Min 

Max 

Min 

Max 

^PLH Propagation delay 

^PHL Read Address to output 

Figure 2 






40 

46 

ns 

ns 

♦PLH Propagation delay 

tpHL Write Enable to output 

Figure 1 






46 

50 

ns 

ns 

^PLH Propagation delay 

tpHL to output 

Figure 1 






46 

40 

ns 

ns 

^PZH Read enable time to HIGH level 

Figure 4 






36 

ns 

tpzL Read enable time to LOW level 

Figure 5 






40 

ns 

tpHZ Disable time from HIGH level 

Figure 4, Cl = 5pF 






50 

ns 

tpLz Disable time from LOW level 

Figure 6 , Cl = 6 pF 






36 

ns 
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AC SETUP REQUIREMENTS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 




TEST CONDITIONS 

54/74 

54S/74S 

54LS/74LS 

UNIT 


PARAMETER 

Min 

Max 

Min 

Max 

Min 

Max 

*w 

Write Enable pulse width 

Figure 3 





26 


ns 


Setup time Data to positive 
going WE 

Figure 3 





10 


ns 

♦h 

Hold time Data to positive 
going WE 

Figure 3 





15 

i 


ns 


Setup time Read Address 
to negative going WE 

Figure 3 





16 


ns 


Hold time Read Adress to 
positive going WE 

Figure 3 





5.0 


ns 


AC WAVEFORMS 


PROPAGATiON DELAY, 

WRiTE ENABLE AND DATA TO OUTPUTS 


WE, Dn X- Vm ^Vm 

h--- f\ 


Qn 


IN- f\ 

—\l \/~ 

\i _ 


= 1.5V for 54/74 and 54S/74S; V|y^ = 1.3V for 54LS/74LS 


Figure 1 


PROPAGATION DELAY READ 

ADDRESS TO OUTPUTS 





\L 

On “V Vm 

^VM 

Vvi = 1.5V for 54/74 and 64S/74S; V,^ = 

1.3V for 54LS/74LS 

Figure 2 
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AC TEST CIRCUITS AND WAVEFORMS 


This section contains the parameter mea¬ 
surement information necessary to perform 
the ac/switching tests for the majority of 
the devices specified in this book. The indi¬ 
vidual data sheets specify the appropriate 
variables data applicable to the TTL de¬ 
vices; i.e. Rl and Ci_. 

The equivalent test circuits used to measure 
the ac performance of the devices 
contained in this book are shown in Figures 
1 thru 6. The table below specifies the test 
circuits applicable to the various output con¬ 
figurations of each TTL family. The table 
also specifies the input pulse requirements 
necessary for performing the ac tests. The 


specified Repetition Rate (Rep. Rate) and 
Pulse Width are for the general test case 
which are neither frequency nor duty cycle 
sensitive. For measuring specified values of 
^MAX (frequency) or tyy (pulse width) the 
minimum values specified in the data sheets 
should be used in place of the values shown 
in the table. 

The measurement of ac parameters requires 
a number of setup and performance precau¬ 
tions to assure accurate, repeatable read¬ 
ings. The ac test fixture must conform to 
good high frequency design practice such 
as: pc boards with ground planes, short 
source and sense leads of equal length, no 


TEST CIRCUITS AND INPUT PULSE REQUIREMENTS 


FAMILY (Output) 

TEST 

CIRCUIT 

INPUT PULSE REQUIREMENTS (See Figure 1) 

Amplitude 

Rep. Rate 

Pulse Width 

*TLH 

‘thl 

64/74 

(Standard) 

Figure 2 

3.0V 

1 MHz 

600ns 

7ns 

7ns 


(O.C.) 

Figure 3 

3.0V 

1MHz 

600ns 

7ns 

7ns 


(3-State) 

Figure 4 

3.0V 

1MHz 

600ns 

7ns 

7ns 

64H/ 

(Standard) 

Figure 2 

3.0V 

1MHz 

600ns 

7ns 

7ns 

74H 

(O.C.) 

Figure 3 

3.0V 

1MHz 

600ns 

7ns 

7ns 

648/ 

(Standard) 

Figure 2 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 

748 

(O.C.) 

Figure 3 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 


(3-State) 

Figure 4 

3.0V 

1MHz 

600ns 

2 .6ns 

2 .6ns 

64LS/ 

(Standard) 

Figure 2 

3.0V 

1MHz 

500ns 

6 ns 

6 ns 

74LS 

(O.C.) 

Figure 3 

3.0V 

1MHz 

500ns 

6 ns 

6 ns 


(3-State) 

Figure 4 

3.0V 

1MHz 

500ns 

6 ns 

6 ns 

8200 

(Standard) 

Figure 6 

2.6V 

1 MHz 

500ns 

6 ns 

5ns 


(O.C.) 

Figure 6 

2.6V 

1 MHz 

500ns 

5ns 

6 ns 

82800 

(Standard) 

Figure 2 

3.0V 

1 MHz 

500ns 

2.5ns 

2.5ns 


(O.C.) 

Figure 3 

3.0V 

1MHz 

500ns 

2.5ns 

2.5ns 


(3-State) 

Figure 4 

3.0V 

1MHz 

600ns 

2.5ns 

2.5ns 

9300 

(Standard) 

Figure 6 

3.0V 

1MHz 

500ns 

7ns 

7ns 


(O.C.) 

Figure 3 

3.0V 

1MHz 

600ns 

7ns 

7ns 


O.C. = open collector 


switches between the sensing point and the 
device under test, and properly terminated 
pulse generator input lines. The power sup¬ 
ply must be adequately decoupled with a 
good high frequency capacitor at the test 
head or socket. The ac load circuit must be 
connected as close to the device under test 
as possible. The probe used to make the 
output measurements should be a high im¬ 
pedance dOMegohm or FET) type, except 
for the 8200 series. As shown in Figure 5, 
the load circuit for the 8200 devices has 
been designed to accommodate a 5kl2 
probe, or a high impedance probe with a 5kl2 
terminating resistor. 
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AC TEST CIRCUITS AND WAVEFORMS 



1.3V for 54LS/74LS: = 1.5V for dll other TTL families 

Figure 1 



TEST CIRCUIT FOR OPEN COLLECTOR OUTPUTS 


<j) vcc 

1 

V|N 

D.U.T. 

VOUT 

PULSE GENERATOR ---- 


__ 



SWITCH POSITION 


Teat 

Switch 1 

Switch 2 

□ 

*PZH 

Open 

Closed 



Closed 

Open 

Closed 

Closed 

Closed 

Closed 


Rx = Ikfl for 54/74, 54S/74S and 82S00; Rx = 5W2 for 
54LS/74LS. 


Figure 4 


TEST CIRCUIT FOR 8200 DEVICE TYPES 


<j) VC( 

= I 

^ Vcc 

PULSE GENERATOR I-♦- 

D.U.T. 

< 

VoUT ^ 



Figure 3 


Figure 5 


TEST CIRCUIT FOR 9300 DEVICE TYPES 



















AC TEST CIRCUITS AND WAVEFORMS 



SET AND RESET TO OUTPUT DELAYS, 
SET AND RESET PULSE WIDTHS 



V|^ = 1.3V for 54LS/74LS; = 1.5V for all other TTL families 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 


Waveform 4 


3-STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 






V|^ = 1.3V for 54LS/74LS; V^^ = 1.5V for all other TTL families. 

Waveform 6 


Vij = 1.3V for 54LS/74LS: Vi^ = 1.5V for all other TTL families 


Waveform 5 
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DESCRIPTION 

The 8200/8201/8202/8203 MSI Buffer Reg¬ 
isters are arrays of ten clocked “D” flip-flops 
especially suited for parallel-in parallel-out 
register applications. They are also suitable 
for general purpose applications as parallel- 
in serial-out, serial-in parallel-out registers. 

The flip-flops are arranged as dual 5 arrays, 
(8200 and 8201) and single 10 arrays with 
reset, (8202 and 8203). The true output of 
each bit is made available to the user. 

The 8200 and 8202 feature true “D” inputs. 
The logic state presented at these “D” in¬ 
puts will appear at the Q outputs after a 
negative transition of the clock. 

The 8201 and 8203 feature complementing 
“D” Inpjjts (“D”). The logic state presented at 
these “D” inputs will Invert and appear at the 
Q outputs after a negative going transition 
of the clock. This complementing input 
feature (“D”) permits the use of standard 
AND-OR-INVERT gates to achieve the 
AND-OR function without additional gate 
delays. 


TRUTH TABLE 



Dn 

Dn 

RESET 

Qn+1 


H 



H 

8200 




L 

— 

— 

L 



H 


L 

8201 



H 


— 

L 

— 

8202 

H 

_ 

H 

H 


L 

— 

H 

L 


L 


H 

H 

8203 

H 

. ~ 1 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATIONS 



8200 


N,F,Q PACKAGE 

CLKi |T 


2 ^ Vcc 

[T 


23| CLK2 

[E 


22 ] Qi 

°3 [T 


TT] 02 

|T 


20| Q 3 

^5 [T 


jU 

[T 


Tin Os 

D7 (T 


Tt] Qe 

Ds (T 


Til Q 7 

°9 


Til °8 

^10 [TT 


HI Q 9 

gnd QT 


Til 




8202 




8203 


N,F,Q PACKAGE 


N,F,Q PACKAGE 

CLK [T 


24) Vcc 


CLK [T 


24] Vcc 

oi (T 


23] RESET 


Qi [T 


FFI RESET 

02 [T 


22I Qi 


Q2 [T 


22] Qi 

°3 [T 


m 


D3 [T 


FT] 02 

°4 [T 


20I Q3 


Q4 [T 


zq] Q3 

Os [T 


Ts] Q4 


Q5 |T 


TF] Q4 

QI 


Til Q5 


Qe |T 


Til Qs 

°7 [T 


TTI Qe 


D7 [T 


TTI Qe 

d 


m °7 


Db [F 


Ti] Q7 

09 [Ti 


T?] Qe 


Dg 


^ Qe 

°io [TT 


^ 09 


Q10 [TT 


TT] Q9 

GND QF 


Ti] Q10 


GND QF 


Ti] O10 

_ 






ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc = 5V ± 5%; = OX to +75X 

MILITARY RANGES 

Vcc = 5%; Ta = -55X to +125°C 

Plastic DIP 

N8200N • N8201N 
N8202N • N8203N 


Ceramic DIP 

N8200F • N8201F 
N8202F • N8203F 

S8200F • S8201F 
S8202F • S8203F 

Flatpak 


S8200Q • S8201Q 
S8202Q • S8203Q 










(24) 

( 12 ) 

denotes pin numbers 


8203 10-BIT BUFFER REGISTER—INVERTED INPUTS 

(22) (21) (20) (19) (18) (17) (16) (15) (14) (13) 

pQl 002 0Q3 0Q4 QQs QOB 007 008 009 QOlO 


|ff| 

Iff I 


Iff I 

IFfI 

Iff I 

|ff| 

IffI IffI Iff 

' 6,KJ 









Reset = 0 -* Q = 0 
(overrides clock) 
n is time prior to clock 
n+1 is time following clock 


DC ELECTRICAL CHARACTERISTICS Over operating temperature range. 


PARAMETER 

VoH Output HIGH voltage 

VoL Output LOW voltage 


liH Input HIGH current 


liL Input LOW current 

Vbd Input voltage rating 


Output short circuit/current 
Ice Supply current 


TEST CONDITIONS 

Vec-4.75V, Ioh = -800mA 
Vin(D) - 2 .0 V, Vin(D) = 0 .8V 
Vec "= 4.75, loL = 9.6mA 
Vin(D) = 0.8V, ViN (D) = 2.0V 


Vec = 5.25V, ViN = 4.5V 


Vec = 5.25V, ViN = 0.4V 


Vcc = 4.75V, liN = 10mA 


VeC = 5.25V, VoUT = OV 
Vec = 5.25V 


LIMITS 
Min Typ Max 

2.6 3.5 


-70 

77.7 110 
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PARAMETER 

Propagation delay time 
ton turn-on time 

toff turn-off time 
tsetup setup time 
thoid hold time2 

tw input pulse width min, clock 
Transfer rate 


FROM 

TO 

LIMITS 

1IMIT 

INPUT 

OUTPUT 

Min Typ 

Max 

uni 1 

Clock 

Q 

30 

45 

ns 

Reset 

Q 

30 

45 


Clock 

Q 

25 

40 




6 

15 

ns 



0 

5 

ns 



12 

17 

ns 



15 35 


MHz 



AC TEST FIGURES AND WAVEFORMS 

ton FROM RESET TO Q 


tpd FROM CLOCK TO Q 


I PULSE L 
GENERATORI" 


I PULSE I 
GENERATORf 


R 

D1 

vcc 

Qi 

□ 2 

02 

Da 

Qa 

D4 

04 

DS 

0*6 

Qs 

8202* 

06 

Dr 

07 

Da 

08 

Dg 

09 

Dio 

C 

O Q 

z 

o 


Input pulse; 

Amplitude = 2.6V 
Clock : P.R.R. = 5MHz 
Reset: P.R.R, = 5MHz 
PW = 30ns (at 50% point) 
tr = tf = 5ns 


I PULSE I 
GENERATOR! 


I PULSE I 

Igeneratori 


Dl 

R Vcc 

0i 

D2 

02 

Da 

Oa 

D4 

04 

DS 

8202* 

De 

06 

D7 

07 

D8 

08 

Dg 

09 

Dio 

Qio 

MM- 

C GND 


■“H’ONt*— 


Input pulse: 

Data = P.R.R. = 7.5MHz 
Clock = P.R.R. = 15MHz 
PW = 17ns (at 50% point) 
tr = tf = 5ns Max 
Amplitude = 2.6V 


3 









DESCRIPTION 

The 8-Input Digital Multiplexer is the logical 
equivalent of a single-pole, 8 position 
switch whose position is specified by a 3-bit 
input address. 

The 8230 incorporates an INHIBIT input 
which, when LOW, allows the one-of-eight 
inputs selected by the address to appear on 
the f output and, in complement, on the f 
output. With the INHIBIT input HIGH, the f 
output is unconditionally LOW and the f 


output is unconditionally HIGH. The 8230 is 
a functional and pin-for-pin replacement for 
the 9312. 

The 8231 Is a variation of the 8230 that 
provides open collector output f for expan¬ 
sion of input terms. The 8232 is similar to the 
8230 except_ in the effect of the INHIBIT 
input on thef output. With the INHIBIT input 
LOW, the selected Input appears at the f 
output and, in complement, on thef output. 
With the INHIBIT input HIGH, both the f and 
the f output are unconditionally LOW. 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMA 

VCC = 5 

/lERCIAL RANGES 

V ± 5%; = 0°C to 75“C 

Vcc 

MILITARY RANGES 

= 5V± 5%;TA = -55°Cto *125°C 

Plastic DIP 

N8230N 

N82S3 

• N8231N • N8232N 

ON • N82S31N 



Ceramic DIP 

N8230F 

N82S3 

• N8231F • N8232F 

OF • N82S31F 

S82: 

S8 

30F • S8231F • S8232F 
12S30F • S82S31F 

Flatpak 



S6 

5230W • S8231W 


TRUTH TABLE 




LOGIC DIAGRAMS 

8230/31 

82S30/S31 



(13) 

*8231 HAS OPEN COLLECTOR 
VCC = ( 16 ) 

GND = (6) 

( )=denotes pin numbers 


















DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8230/31/32 

UNIT 

Min 

Typ 

Max 

VOH 

Output HIGH voltage 

Vcc = 4.75V, loH = -800mA 

2.6 

3.5 


V 

lOH 

Output HIGH current 
f output of 8231 only 

Vcc = 4.75V, VouT = 4.5V 



150 

mA 

VoL 

Output LOW voltage 

Vcc = 4.75V, loL= 16mA 



0.4 

V 

IlH 

Input HIGH current 

An, In (all) 

Vcc = 5.25V, ViN = 4.5V 



40 

mA 


INH (all) 




80 

mA 

IlL 

Input LOW current 

An, In, INH (8230, 8231) 

Vcc = 5.25V, ViN = 0.4V 

-0.1 





INH (8232) 


-0.1 




Vbd 

Input voltage rating 

Vcc = 4.75V, liN= 10mA 

5.5 



V 

los 

Output short circuit current 

Vcc = 5V, VoUT = OV 

-20 


-70 

mA 

Icc 

Supply current 

8230, 8231 

Vcc = 5.25V 


35 

47.7 

mA 


8232 



33 

50 

mA 


DC ELECTRICAL CHARACTERISTICS (Contd) 


PARAMETER 

TEST CONDITIONS 

82S30/82S31 

UNIT 

Min 

Typ 

Max 

VOH 

Output HIGH voltage 

Vcc = 4.75V, loH = '-1.0mA 

2.7 




lOH 

Output HIGH current 
f Output of 82S31 only 

Vcc = 4.75V, VouT = 4.5V 



250 

mA 

VOL 

Output LOW voltage 

Vcc = 4.75V, loL = 20mA 



0.5 


IlH 

Input HIGH current 

Vcc = 5.25V, ViN = 4.5V 



10 

mA 

IlL 

Input LOW current 

Vcc = 5.25V, ViN = 0.5V 



-400 

mA 

VCD 

Input clamp voltage 

Vcc = 4.75V, liN = -18mA 



-1.2 


los 

Output short circuit current 

Vcc = 5.25V, VouT = OV 

-40 


-100 


Icc 

Supply current 

Vcc = 5.25V 



62 
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AC CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8230 

8231 

8232 

UNIT 

Typ 

Max 

Typ 

Max 

Typ 

Max 

tPLH 

Propagation delay 

Rl = 280a - Figures 1,2 

19 

30 

19 

30 

19 

30 

ns 

tPHL 

An to f output 

(See Note a) 

19 

30 

19 

30 

19 

30 

ns 

tPLH 

Propagation delay 

Rl = 2800 - Figures 1,2 

13 

20 

Wm 


13 


imQii 

tPHL 

In to f output 

(See Note a) 

13 

20 

■9 

kI 

13 


IBB 

A tPLH 

Prop, delay difference 

Ri = 2800 - Figures 1,2 

10 

15 


■a 


■a 


A tPHL 

f output to f output 

(See Note a) 

10 

15 


■a 



1^1 

tPLH 

Propagation delay 

Rl = 2800 - Figures 1,2 

18 

30 






tPHL 

INH to f output 

(See Note a) 

18 

30 






tPLH 

Propagation delay 

Ri = 2800 - Figures 1,2 




mi 



mm 

tPHL 

INH to f output j 

(See Note a) 




mi 



BB 


AC CHARACTERISTICS (Cont d) 


PARAMETER 

TEST CONDITIONS 

82S30 

82S31 


Typ 

Max 

Typ 

Max 


tPLH 

Propagation delay 

Rl = 2800 - Figures 1,2 

14 

17 

■a 

19 



tPHL 

An to f output 

(See Note a) 

14 

17 

WM 

19 

B^l 


tpLH 

Propagation delay 

Rl = 2800 - Figures 1,2 

7.0 

10 

9.0 

12 



tpHL 

In to f output 

(See Note a) 

7.0 

10 

9.0 

12 

bb 

Bi 

BIB 

Prop, delay difference 

Ri = 2800 - Figures 1,2 

6.0 

9.0 

6.0 

9.0 


■■ 

^■iB 

f output to f output 

(See Note a) 

6.0 

9.0 

6.0 

9.0 

^^Bi 


tPLH 

Propagation delay 

Rl = 2800 - Figures 1,2 




18 



tpHL 

INH tof output 

(See Note a) 




18 



tpLH 

Propagation delay 

Ri = 2800 - Figures 1,2 


26 


28 

ns 


tpHL 

INH tof output 

(See Note a) 


26 


28 

ns 


NOTE 

a. CL = 30 pFfor 82 : Cl = 15 pFfor 82 S 


AC TEST FIGURE 



Ct INCLUDES PROBE AND JIG CAPACITANCE 
ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS 

Figure 1 


AC WAVEFORMS 
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DESCRIPTION 

These devices are 2-input 4-bit Digital 
Multiplexers designed for general purpose 
data-selection applications. 

The 8233 features non-inverting doXo. paths; 
and, the 8234 features inverting 6a\a paths. 

The 8235 is designed for input to adders, 
registers and general paralleled data han¬ 
dling due to its capability to perform CONDI¬ 
TIONAL COMPLEMENTING (TRUE / COM¬ 
PLEMENT). When the two inputs for each bit 
position (Ai, Bi) are connected together, the 
f output will provide either the True or Com¬ 
plement of the input data. This capability is 
especially useful for transferring data into 


parallel adders where both true data for 
adding or multiplying and also complement¬ 
ed data for subtracting or dividing are need¬ 
ed. 

The 8234 and 8235 designs have open col¬ 
lector outputs which permit direct wiring to 
other open collector outputs (collector log¬ 
ic) to yeild “free” four-bit words. As many as 
one hundred four-bit words can be 
multiplexed by using fifty 8234/8235s in the 
WIRED-AND mode. 

The inhibit state Sq = S-| = 1 can be used to 
facilitate transfer operations in an arithmetic 
section. 


PIN CONFIGURATION 


nir 

0 

< 


El 

Bo (T 


E] A3 

fo [£ 


E] B3 

fiE 


U '3 

Bl[F 



E 


”]B2 

Si [7 


3A2 

GND E 


Z1 ®o 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

VcC=®V±5%; Ta= 0“C to -H75X 

MILITARY RANGES 

VcC= 5V±5%; T^=-55X to -I-125X 

Plastic DIP 

N8233N • N8234N • N8235N 

N82S33N • N82S34N 


Ceramic DIP 

N8233F • N8234F • N8235F 

N82S33F • N82S34F 

S8233F • S8234F • S8235F 

Flatpak 


S8233W • S8234W • S8235W 


LOGIC DIAGRAMS 


TRUTH TABLE 


TYPE 

INPUTS 

OUTPUT 

So 

Si 

fn 

8233/82S33 

L 

L 

B 


H 

L 

A 


L 

H 

B 


H 

H 

L 

8234/82S34 

L 

L 

B 


H 

L 

A 


L 

H 

B 


H 

H 

H 

8235 

L 

L 

An^n 


L 

H 

Bn 


H 

L 

An 


H 

H 

H 



8234/82S34 (OPEN COLLECTOR) 



( ) = denotes pin numbers 


H = HIGH voltage level. 
L = LOW voltage level. 


8235 (OPEN COLLECTOR) 

Aq Bq Bi Aj B2 A3 83 



sionDtics 


547 

















DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 



PARAMETER 



8233/34/35 


82S33/34 

UNIT 


TEST COND T ONS 

Min 

Max 

Min 

Max 

Min 

Max 





VqH 

Output HIGH voltage 

Vcc = 4 J6V 


2.6 






V 

IOH = -"10mA 





2.7 


V 


VOL 

Output LOW voltage 

Vcc = 4.76V 

Iql = 16mA 


0.4 





V 

Iql = 20mA 






0.5 

V 


lOH 

Output HIGH current 

8234/36 and 82S34 

Vcc = 5.25V, VoUT = 5.0V 


100 




250 

IxA 

l|H 

Input = LOW current 

Vcc = 5.25V, V|N = 4.6V 


40 




10 

nA 

l|L 

Input LOW current 

Vcc = 5.25V, V|N = 0.4V 


-1.6 




-0.4 

mA 

VbD 

Input Breakdown voltage 

Vcc = 5.25V, l|N = 10mA 

5.6 






V 

VCD 

Input Clamp current 

Vcc = 4.75V 

l|f^ = ~12mA 


-1.5 





V 

l|N ” “ISmA 






-1.2 

V 


'os 

Output short circuit current 

Vcc = 5.25V. VouT = OV 

-20 

-70 



-40 

-100 

mA 




8233, 82S33 


48 




58 

mA 

Icc 

Supply current 

Vcc = 5.0V 

8234, 82S34 


40 




50 

mA 




8235 


69 





mA 
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AC CHARACTERISTICS: Ta= 25 °c Vcc = s.ov 


PARAMETER 


*PLH Propagation delay 

tPHL An to fn (accept 8235) 


^PLH Propagation delay 

*PHL ^n *0 ^n (accept 8235) 


tPLH Propagation delay 

*PHL An to fn (8235 only) 


*PLH Propagation delay 

tPHL Bn to fn (8235 only) 


tPLH Propagation delay 

tPHL Sotofn 


*PLH Propagation delay 

tpHL Si to fn 


AC WAVEFORMS 
























DESCRIPTION 

The 8241 /82S41 contains four independent 
gating structures to perform the Exclusive- 
OR function on two input variables. 

The output of the 8241 /82S41 employs the 
totem-pole structure characteristic of TTL 
devices. 


The 8242/82S42 contains four independent 
Exclusive-NOR gates which may be used to 
implement digital comparison functions.The 
8242/82S42 outputs are open collector to 
facilitate implementation of multiple-bit com¬ 
parisons; a 4-bit comparison is made by 
connecting the outputs of the four indepen¬ 
dent gates together. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc“5V±5%; Ta= 0“C to +75»C 

MILITARY RANGES 

Vcc=5V±5%; Ta=- 55°C to-l-125“C 

Plastic DIP 

Fig. A 

Fig. A 

N8241N • N8242N 

N82S41N • N82S42N 


Ceramic DIP 

Fig. A 

Fig. A 

N8241F • N8242F 

N82S41F • N82S42F 

S8241F • S8242F 

Flatpak 

Fig. B 


S8241W * S8242W 


LOGIC DIAGRAMS 


8241, 82S41 QUAD EXCLUSIVE-OR 

Aq Bq A-| Bi A2 B2 A3 83 



GND = ( 7 ) 

( ) = denotes pin numbers for 14 -pin dual-in-line package. 



PIN CONFIGURATION 


Aq [T 


< 

0 

0 

Bq [7 


3 A 3 

fo [7 


]II ^3 

<1 n 


3*3 

B-i |T 


3 <2 

A1 |T 


3 ^2 

GND \T 


3 A2 


Figure A 


fc [7 


3*2 

B 3 [7 


3 ^2 

A 3 [7 


3 A 2 

Vcc [7 


3 GND 

Ao |T 


3 Al 

Bo U 


3 Bi 

^0 [7 


3 ^1 


Figure B 



TRUTH TABLE 


TYPE 

INPUTS 

OUTPUT 

A 

B 

f 


L 

L 

L 

8241/82S41 

H 

L 

L 

H 

H 

H 


H 

H 

L 


L 

L 

H 

8242/82S42 

H 

L 

L 

H 

L 

L 


H 

_H_ 

H 


NOTE 

H = HIGH voltage level 
L = LOW voltage level 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 


8242 82S41 82S42 


TEST CONDITIONS 


Min Max Min Max Min Max Min M 


VqH Output HIGH voltage Vqq=4.75V 


2.6 


I lQL=16mA I 


Vql 

Output LOW voltage 

Vrr=4.75V IOL=20mA 







IOL'^25mA 




0.4 

'oh 

Output HIGH current 

Vec = 5.25V VouT=5.0V 




25 

l|H 

Input HIGH current 

Vcc = 5.26V V||s| = 4.5V 


80 


80 

>IL 

Input LOW current 

Vec = 5.25V V|N = 0.4V 

-0.1 

-3.2 

-0.1 

-3.2 

VbD 

Input breakdown voltage 

Vcc “ 5.25V l||v| = 10mA 

5.5 


5.5 


VcD 

Input clamp voltage 

Vcc = 4.75V l|N=-18mA 





'os 

Output short circuit current 

Vcc = 5.26V VoUT = OV 

-20 

-70 



Ice 

Supply current 

Vcc = 5.25V 


57 


47.5 


-40 -100 









AC CHARACTERISTICS: Ta 25X Vcc = 5-25V (See Section 4 for Waveforms and Conditions) 


PARAMETER 


TEST CONDiTiONS 


Cl = 30pF Cl = 30pF Cl = ISpF Cl = 15pF 

Rl = cx) Rl = 280Q Rl = 280Q UNiT 

R2 ” 84.2fl 




Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


*PLH 

Propagation delay 

Figures 1, 3 & 4 


17 


23 


10 


14 

ns 

*PHL 

Inverting path 


23 


20 


10 


14 

ns 

*PLH 

Propagation delay 

Figures 2, 3 & 4 


17 


28 


10 


14 

ns 

♦PHL 

Non-inverting path 


23 


21 


10 


’4 

ns 


AC WAVEFORMS 



^ 1.5V 

-S 

S- 1.5V 


'^IN 


\_ 

*PHL 




‘PLH 

VOUT \ 

kr!_7 

1.5V 


Figure 1 




AC TEST FIGURE 


8241, 8242 


OUTPUT Vqi 



NOTES 

1. 530fi resistor connected for 8242 only 

2. 5kfl and 30pF includes jig and scope. 


Figure 3 


( PULSE I 

generator! 


I ii:cL=i5pF 

I i 

j_UD^CIRCUjT 1 



INPUT PULSE; | 

PRR=1MH2 h 

tR = tf = 2.5ns I_ _I 

PW = 50 ns _L 

ALL DIODES ARE 1N3064 
C. INCLUDES PROBE AND JIG CAPACITANCE 
ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS 


LOAD CIRCUITS 
2, 3 AND 4 

SAME AS LOAD CIRCUIT 1 


Figure 4 
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DESCRIPTION 

The 8243 8-Bit Position Scaler is an MSI 
array of approximately 70 gate complexity. 
The primary function of the 8243 is to scale 
(or shift) data bit positions by a selection of 
a 3-bit binary selector code. 

The most significant bit input (I7) may be 
shifted 8 positions to the least significant bit 
output (Oq). At zero shift, or scale select, all 
eight input data bits are transferred and In¬ 
verted to their respective outputs, (Iq to Oq, 
l-j to 0-|, I2 to O2, etc.) At a shift, or scale 
select, of one, each input bit (Ip) will shift to 
the next lower output bit (On-1). See truth 
table for other shift codes. 


The 8243’s advantages over shift registers 
are the speed of operation and lower com¬ 
plexity of external logic required to effect a 
scale function. The speed of the 8243 Scal¬ 
er is a function of gate propagation de¬ 
lays—the speed equivalent shift registers is 
the time for clock periods plus the propaga¬ 
tion delay to effect a scale function. 

The 8243 Is provided with open collector 
outputs to provide expansion to larger scal¬ 
ing functions. Data input logic zero loading is 
reduced to less than — 100/zA when the unit 
is disabled. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0X to +75°C 

MILITARY RANGES 

Vcc=5V±5%; Ta=- 55°C to -l-125°C 

Plastic DIP 

N8243N 


Ceramic DIP 

N8243F 

S8243F 

Flatpak 


S8243Q 


PIN CONFIGURATION 


iQ QI 


FT| Vcc 

ii [T 


m Oo 

'2 [T 


22] Oi 

13 {T 


TTI 02 

14 [T 


20I 03 

15 [T 


jH 04 

l6 [T 


Tsl 05 

17 \T 


IE 06 

Enable 2 | 9 


m 

Enable 1 QF 


IE S2 

Inhibit QT 


IE si 

GND Q 7 


IE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

8243 

UNIT 

Min 

Max 

•oh Output HIGH current 

Vcc = 4.75 V, VquT = 5.26V 


150 

mA 

Vql Output LOW voltage 

Vcc = 4.75V, Iql = 12.8mA 


0.4 

V 

l|L Input LOW current 

Data in (Disabled) 

Data in (Enabled) 

Vcc = 5.25V, V|N = 0.4V 

Ve = 0.8V 


-100 

-1.6 

fiA 

mA 

l|H Input HIGH current 

Data in Select, Inhibit, Enable 1 & 2 

Vcc = 5.26V, V|N = 4.5V 


80 

40 

mA 

mA 

Vbd Voltage breakdown 

Vcc = 5.0V, l|s| = 10mA 

5.5 


V 

•CC Supply Current 

Vcc = 5.26 V, 


76.2 

mA 
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TYPICAL APPLICATIONS 


ARRAY EXPANSION 



WHERE: Aj = INPUT BITS 
Bj = OUTPUT BITS 


TRUTH TABLE FOR ARRAY EXPANSION 


SCALE 

ADDRESS 

8243-1 

8243-2 

MSB 


LSB 

Bo 

Bl 

B2 

B3 

B4 

B5 

Be 

B7 

By 

Be 

B9 

Bio 

B11 

Bi2 

Bi3 

Bi4 

L 

L 

L 

Aq 

Ai 

A2 

A3 

A4 

As 

Aq 

A7 

A7 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

Aq 

A 1 

Aa 

A3 

A4 

As 

Ae 

As 

Ay 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

Ao 

Ai 

A 2 

A3 

A4 

As 

As 

As 

A7 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

Aq 

Ai 

A 2 

A3 

A4 

A4 

As 

Ae 

A7 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

Ao 

Ai 

Aa 

A3 

A3 

A4 

As 

As 

Ay 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

Ao 

Ai 

Aa 

A2 

A3 


As 

As 

Ay 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

Ao 

Ai 

Ai 

Aa 

A3 


As 

As 

Ay 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Ao 

Aq 

Ai 

A 2 

A3 

A4 

As 

As 

Ay 
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DESCRIPTION 

The 8260, 8251 and 8252 are gate arrays 
for decoding and logic conversion applica¬ 
tions. The 8250 converts 3 lines of input to a 
one-of-eight output. The fourth input line (D) 
is utilized as an inhibit to allow use in larger 
decoding networks. 

The 8251 and 8262 convert a 4 line input 
code (with 1-2-4-8 weighting) to a one-of- 
ten output as shown in the Truth Table. 

The 8252 is a direct replacement for the 
9301 with all outputs being forced high when 
a binary code greater than nine is applied to 
the inputs. 

The selected output is LOW. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0®C to -t-75“C 

MILITARY RANGES 

Vcc=5V±5%; Ta=- 55X to -1-125X 

Plastic DIP 

Fig. A 
Fig. C 

N8250N • N82S50N 

N8251N • N8252N • N82S52N 


Ceramic DIP 

Fig. A 
Fig. C 

N8250F • N82S50F 

N8261F • N8262F • N82S52F 

S8260F 

S8251F • S8252F 

Flatpak 

Fig. B 
Fig. C 


S8250W 

S8251W • S8252W 


TRUTH TABLE 


INPUT 

STATE 

OUTPUT STATES 

8250/82S50 

8251/8252/82S52 

A 

B 

C 

D 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

8 

9 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 


PIN CONFIGURATIONS 


a[T 


]T] Vcc 

c [T 


Ts] B 

d[T 


I 2 ] 0 

= [I 


m- 

6 [T 


To] 2 

^IZ 


“il 3 

GND [[F 


I]4 


Figure A 


>[I 


"h] 2 

oU 


lil 3 

Bd 


ITl 4 

vcc [T 


Til GND 

A [T 


Tol 7 

c \T 


T]e 

“E 


I]5 


Figure B 


c[T 

!- 

jU Vcc 

B d 


Isl A 

six 


“141 B 

6 


TT] 0 

?[£ 


T 211 

8 [~6~ 


TT] 2 

9[T 


To] 3 

GND [F 


1]4 


Figure C 
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LOGIC DIAGRAMS 


8250, 82S50 



Vcc Pin 14 
GND = Pin? 

( ) = Denotes pin numbers for dip packages only. 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

8250/51/52 

UNIT 

Min 

Max 

•oh 

Output HIGH voltage 

Vcc = 4.76V, VOUT = 5-25V 

2.6 


V 

VOL 

Output LOW voltage 

VCC = 4.75V, Iql = 16mA 


0.4 

V 

l|H 

Input HIGH current 

Vcc = 5.25V, ViN = 4.6V 


40 

AtA 

l|L 

Input LOW current 

A.B.C, (8250/61) 

Vcc = 5.26V, V||s| = 0.4V 


-1.2 

mA 


A.B.C.D (8262) 



-1.6 

mA 


D (8251 only) 



-1.2 

mA 


D (8250 only) 



-1.0 

mA 

Vbd 

Voltage Breakdown 

Vcc = 5.0V, l|N = 10mA 

5.5 


V 

Icc 

Supply Current 
(8250 only) 

Vcc = 5.0V, VouT = OV 


23.8 

mA 


(8251 and 8252) 



25.7 

mA 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 




TEST CONDITIONS 

82S50/S52 

UNIT 


PARAMETER 

Min 

Max 

'oh 

Output HIGH voltage 

Vcc = 4.75V, VquT = 5.25V 

2.7 


V 

VoL 

Output LOW voltage 

Vcc = 4.75V, Iql = 20mA 


0.6 

V 

l|H 

Input HIGH current 

Vcc = 5.25V, V|N = 4.6V 


10 

mA 

l|L 

Input LOW current 

Vcc = 5.25V, V|N = 0.6V 


-400 

fiA 

VcD 

Input clamp voltage 

Vcc “ 5.0V, l||sj = —18mA 


-1.2 

V 

Icc 

Supply Current 
(82S50 only) 

Vcc = 5.0V 


72 

mA 


(82S52 only) 



85 

mA 
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AC CHARACTERISTICS: T/^ = 25°C (See Section 4 for Waveforms and Conditions) 





8250/51/52 

82S50/S52 





Cl = 

30pF 

Cl = 




PARAMETER 

TEST CONDITIONS 

Rl = 

oo^ 

Rl = 

28012 





R2 = 

84.512 







Min 

Max 

Min 

Max 


tPLH 

Propagation delay 

Waveform 1 


35 




tPHL 

Input to output 


35 



n 


AC WAVEFORM _ 

I WAVEFORM FOR iNVERTiNG OUPUTS 























DESCRIPTION 

The 8262 9-Input Parity Generator/Parity 
Checker is a versatile MSI device commonly 
used to detect errors in data transmission or 
in data retrieval. Two outputs (EVEN and 
ODD) are provided for versatility. An INHIBIT 
input is provided to disable both outputs of 
the 8262. (A logic HIGH on the INHIBIT input 
forces both outputs to a logic LOW). 

When used as a Parity Generator, the 8262 
supplies a parity bit which is transmitted to¬ 
gether with the data word. 

At the receiving end, the 8262 acts as a 
Parity Checker and indicates that data has 
been received correctly or that an error has 
been detected. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc= 5V±5%; TA=Cy*C to +70"C 

MILITARY RANGES 

Vcc=5''± 10%; T/^=-55“C to -l-125“C 

Plastic DIP 

Fig. A 

N8262N • N82S62N 


Ceramic DIP 

Fig. A 

N8262F • N82S62F 

S8262F 

Flatpak 

Fig. B 


S8262W 


PIN CONFIGURATION 


Pi [T 


ill Vcc 

P2 [T 


m Pa 

P3 m 


H] 

P4 [T 


ill ^6 

Pg [T 


13 P5 

ODD [T 


Tl EVEN 

GND [T 


HD 'nhibit 


Figure A 


P6 [T 


m P5 

P7 U 


"iTI EVEN 

pb [T 


Tzl INHIBIT 

Vcc \T 


TT] GND 

Pi [T 


'iFj ODD 

P2 |T 


m 

-3 \T 


Tl P4 


Figure B 



LOGIC DIAGRAM 



LOGIC EQUATIONS 
Odd = 

Pi©P2©P3©P4©P5©P6®P7©P8 

©Pg 

Even = _ 

Pi© P2©P3©P4©Ps©P6©P7©P8 

©Pg 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

8262 

UNIT 

Min 

Max 

Vqh Output HIGH voltage 

Vqc = Max, Iqh “ —800/iA 

2.6 


V 

Vql Output LOW voltage 

Vcc = 4.75, Iql = 16niA 


0.40 

V 

l|H Input HIGH current 

Data inputs 

Inhibit inputs 

Vqc = Max, V||s| = 4.6V 


80 

160 

fjiA 

liA 

l|L Input LOW current 

Data inputs 

Inhibit inputs 

Vqc = Max, Vjig = 0.4V 


“1.6 

“3.2 

< < 

E E 

Vbd Voltage breakdown 

Vqc = Max, i|N = 10mA 

5.5 


V 

IqS Output short circuit-current 

Vqc = Max, Vqut = OV 

-20 

“70 

mA 

•CC Supply current 

Vqc = Max 


70 

mA 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 





82S62 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

UNIT 

Vqh 

Output HIGH voltage 

Vqc = 4.76V, Iqh “/mA 

2.7 


V 

VOL 

Output LOW voltage 

Vqc = 4.75V, Iql = 20mA 


0.5 

V 

l|H 

Input HIGH current 

Vqc = Max, V(n = 4.5V 


10 

fiA 

l|L 

Input LOW current 

Vqc = Max, V|n = 0.5V 





Data Inputs Pi-Ps 



“800 

mA 


Data input Pg & Inhibit input 



“1.2 

mA 

los 

Output short circuit current 

Vqc = Max, Vqut = OV 

“30 

“100 

mA 
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AC CHARACTERISTICS: Ta = 25°C (See Section 4 for Waveforms and Conditions) 





8262 

82S62 





Cl = 

30pF 

Cl = 

15pF 



PARAMETER 

TEST CONDITIONS 

rl = 

84.512 

Rl = 

28012 

UNiT 




Min 

Max 

Min 

Max 


‘PLH 

Propagation delay 

Waveforms 1 & 2 


50 


23 

ns 

*PHL 

Pi -Ps to even 



55 


23 

ns 

tPLH 

Propagation delay 

Waveforms 1 & 2 


45 


34 

ns 

tPHL 

Pj-P b to odd 



45 


34 

ns 

‘PLH 

Propagation delay 

Waveforms 1 & 2 


35 


12 

ns 

•PHL 

Pg to even 



40 

. 


12 

ns 

‘PLH 

Propagation delay 

Waveforms 1 & 2 


30 


18 

ns 

‘PHL 

Pg to odd 


_j 

36 


18 

ns 

‘PLH 

Propagation delay 

Waveform 1 


16 


9 

ns 

‘PHL 

Inhibit to even 



18 


9 

ns 

‘PLH 

Propagation delay 

Waveform 1 


16 


9 

ns 

‘PHL 

Inhibit to odd 



18 


9 

ns 


TYPICAL APPLICATION 



‘Output can be conditioned for odd or even parity. 

An "even parity bit” checking code has a parity bit such that the sum of the 1 's in the data 
word plus the parity bit is always an even number. 

An "odd parity bit” checking code has a parity bit such that the sum of the 1’s in the data 
word plus the parity bit is always an odd number. 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

VlN 

\-Vm 

|\ 

h*-tPHL-^ 


VOUT Vm 


Vm= 1.5V 


Figure 1 



WAVEFORM FOR 
NON-iNVERTiNG OUTPUTS 



Vm = 1-5V 


Figure 2 
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DESCRIPTION 

The 8263/8264 3-Input, 4-Bit Multiplexer is 
a gating array whose function is analogous 
to that of a 4-pole, 3-position switch. Four 
bits of digital data are selected from one of 
three Inputs. A 2-bit channel-selection code 
determines which input is to be active. 

The Data Complement Input controls the 
conditional complement circuit at the 
Multiplexer output to effect either Inverting 
or non-inverting data flow. 


The 8263 employs active output structures 
to effect minimum delays: the 8264 utilizes 
bare collector outputs for expansion of input 
terms. 

The 8264 may be expanded by connecting 
its outputs to the outputs of another 8264. 
Provision is made for use of a 3-bit code to 
determine which Multiplexer Is selected; 
thus, eight Multiplexers may be commoned 
to effect a 4-pole, 24-position switch. 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc= 5V±5%; T/^=0°C to +75X 

MILITARY RANGES 

Vcc=5''± 5 %;Ta=- 55°C to -1-125X 

Plastic DIP 

Fig.A 

Fig.B 

N8263N 

N8264N 


Ceramic DIP 

Fig.A 

N8263F 

S8263F 

Fig.B 

N8264F 

S8264F 

Flatpak 

Fig.A 

Fig.B 


S8263Q 

S8264Q 


TRUTH TABLE 


^n 

DATA 

INPUT 

Bn 

Cn 

CHANNEL 

SELECT 

So Si 

DATA 

COMPLEMENT 

OUTPUT 

ENABLE 

(8264) 

DATA 

OUTPUTS 

An 

X 

X 

H 

H 

L 

H 

An 

X 

Bn 

X 

L 

H 

L 

H 

Bn 

X 

X 


H 

L 

L 

H 

^n 

X 

X 

X 

L 

L 

L 

H 

0 

An 

X 

X 

H 

H 

H 

H 

An 

X 

Bn 

X 

L 

H 

H 

H 

Bn 

X 

X 

^n 

H 

L 

H 

H 

^n 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

X 

X 

X 

L 

H 


H = HIGH 
L = LOW 
X = Don’t care 


PIN CONFIGURATIONS 
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LOGIC DIAGRAM 


8263/8264 


Ao Bo Co A 1 C 1 A 2 B 2 C 2 A 3 B 3 C 3 



GND = (12) 

( ) = denotes pin numbers 


DC ELECTRICAL CHARACTERISTICS 



PARAMETER 

TEST CONDITIONS 

8263 

8264 

UNIT 



Min 

Max 

Min 

Max 

Vqh 

Output HIGH voltage 

Vcc = 4.75V, loH = “SOO/xA 

2.6 




V 

'oh 

Output HIGH current 

Vcc = 4.76V, VoUT = 2.0V 




200 

fiA 

VoL 

Output LOW voltage 

Vcc = 4.75V, 


0.4 


0.4 

V 


8263 

lOL “ 9.6mA 







8264 

lOL = 16.mA 






l|L 

Input LOW current 

Ap,Bp|,C|^,OE,DC 

Vcc = 5.25V. ViN = 4.5V 


-1.6 


-1.6 

mA 


Sq.Si 



-3.2 


-3.2 

mA 

l|H 

Input HIGH current 

Ap,B|^,Cf|,OE,DC 

Vcc = 5.26V, V|N * 4.6V 


40 


40 

juA 


So,Si 



80 


80 

mA 

los 

Output short circuit current 

Vcc = 5V, VquT = OV 

~20 

-70 



mA 

•cc 

Supply current 

Vcc = 5.25V 


80 


90.4 

mA 
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DESCRIPTION 

The 8266/8267 2-Input, 4-Bit Digital 
Multiplexer is a monolithic array utilizing fa¬ 
miliar TTL circuit structures. The 8267 fea¬ 
tures a bare-collector output to allow expan¬ 
sion with other devices. 

The multiplexer is intended for use at the 
inputs to adders, registers and in other par¬ 
allel data handling applications. 

The multiplexer is able to choose from two 
different input sources, each containing 4 


bits: A = (Aq, A-j, A2, A3 ), B = (Bqi B-j, B2, 
B3). The selection is controlled by the input 
Sq, while the second control input, S-j, is 
held at zero. 

For conditional complementing, the two in¬ 
puts (An, Bp) are tied together to form the 
function TRUE/COMPLEMENT, which is 
needed in conjunction with added elements 
to perform ADDITION/SUBTRACTION. Fur¬ 
ther, the inhibit state Sq = = 1 can be 

used to facilitate transfer operations in an 
arithmetic section. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to -t-75°C 

MILITARY RANGES 

Vcc= 5V±5%; Tyv=-55“C to -l-125“C 

Plastic DIP 

Fig.A 

N8266N • N8267N 

N82S66N • N82S67N 


Ceramic DIP 

Fig. A 

N8266F • N8267F 

N82S66F • N82S67F 

S8266F • S8267F 

Flatpak 

Fig. A 


S8266W • S8267W 


PIN CONFIGURATION 


Ao (T 


le] Vcc 

Bo \T 


1|] A3 

to [T 


]T] B3 

«i [T 


JH f3 

B1 [T 


iU t2 

A1 [T 


TT] B2 

Si \T 


1F| A2 

GND [F 


Z] So 


Figure A 



TRUTH TABLE 


SELECT LINES 

OUTPUTS 

So 

Si 

fn(0, 1, 2, 3) 

L 

L 

Bn 

L 

H 

?n 

H 

L 

An 

H 

H 

H 


LOGIC DIAGRAM 


Aq Bq a, ^2 02 A 3 


Vcc = 

GND = (7) 

( ) = Denotes pin numbers 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

82S66 

82S67 

UNIT 

Min 

Max 

Min 

Max 

VOH 

Output HIGH voltage 

Vcc = 4.75V,loH = -800mA ( 8266 ) 

2.6 




V 

VoL 

Output LOW voltage 

Vcc = 4.75V, Iql = 16mA 


0.4 


0.4 

V 

•oh 

Output HIGH current 

Vcc = 5.26V, VquT = 5.25V 




250 

mA 

l|H 

Input HIGH current 

Vcc = max, V|n = 4.5V 


40 


40 

mA 

l|L 

Input LOW current 

Vcc = max, Vin = 0.4V 

I 


-1.6 


-1.6 

mA 

VbD 

Voltage breakdown 

Vcc = 4.75V, l|tsj = 10mA 


5.5 


5.6 

V 

'os 

Output short circuit current 

Vcc = 5.25V. VquT = OM 

-20 

-70 



mA 

Icc 

Supply current 

Vcc = 5.0V 


62.4 

_i 


52.4 

mA 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 




TEST CONDITIONS 

8266 

8267 

UNIT 


PARAMETER 

Min 

Max 

Min 

Max 

VoH 

Output HIGH voltage 

Vcc = 4.76 V,Ioh = - 1 mA ( 82 S 66 ) 

2.7 




V 

VOL 

Output LOW voltage 

Vcc = 4.75V, Iql = 20mA 


0.6 


0.5 

V 

•oh 

Output HIGH current 

Vcc = 5.26V, VquT = 5.26V 




25 

mA 

■IH 

Input HIGH current 

Vcc = max, V|n = 4.5V 


10 


10 

liA 

l|L 

Input LOW current 

Vcc = max, Vin = o.4V 


-400 


-400 

mA 

'os 

Output short circuit current 

Vcc = 5V, VquT = OV 

-40 

-100 



mA 

•cc 

Supply current 

Vcc = 5.25V 


69 


69 

mA 
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AC CHARACTERISTICS: Ta 25'’C (See Section 4 for Waveforms and Conditions) 





8266 

8267 

82S66 

82S67 





Cl = 

30pF 

Cl = 

30pF 

Cl = 

15pF 

Cl = 

15pF 



PARAMETER 

TEST CONOmONS 

Rl = 

oofl 

Rl = 

33012 

Rl = 

28012 

Rl = 

28012 

UNITS 




R2 = 84.5Q 

R2 = 

47012 









Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 


<PLH 

Propagation delay 

Figure 2 


28 


28 


18 


20 

ns 

<PHL 

Sq to fn (short path) 


28 


28 


18 


20 

ns 

*PLH 

Propagation delay 

Figure 1 


30 


36 


18 


20 

ns 

*PHL 

Sq to fn (long path) 


30 


36 


18 


20 

ns 

<PLH 

Propagation delay 

Figure 1 


20 


20 


10 


12 

ns 

»PHL 

Ap to fn 


20 


20 


10 


12 

ns 

tPLH 

Propagation delay 

Figure 2 


25 


28 


15 


18 

ns 

»PHL 

S-| to fn 


25 


28 


15 


18 

ns 

*PLH 

Propagation delay 

Figure 2 

_i 


25 


28 


12 


15 

ns 

*PHL 

Bp to fn 


25 


28 


12 


15 

ns 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 


WAVEFORM FOR NON-INVERTING OUTPUTS 

V,N 






VOUT Vm -^Vm 


- 0 \r- 

VOUT -^Vm 

Vm = 1.5V, 

,, Figure 1 


Vm = 1-5V. 

Figure 2 
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DESCRIPTION 


PIN CONFIGURATIONS 


The 8270 is a 4-bit Shift Register with both 
serial and parallel data entry capability. 

The data input lines are single-ended true 
Input data lines which condition their specif¬ 
ic register bit location after an enabled 
clocking transition. Since data transfer is 
synchronous with clock, data nnay be trans¬ 
ferred in any serial/parallel input/output re¬ 
lationship. 

The internal design uses level sensitive bi¬ 
naries which respond to the negative-going 
clock transition. A buffer clock driver has 
been included to minimize input clock load¬ 
ing. 


Mode control logic Is available to determine 
three possible control states. These regis¬ 
ter states are serial shift right mode, parallel 
enter mode, and no change or hold mode. 
These states accomplish logical decoding 
for system control. The truth table for the 
control modes is shown below. 

For applications not requiring the hold 
mode, the load input may be tied high and 
the shift input used as the mode control. 

The 8271 provides a direct reset (Rd), and a 
□out addition to the available outputs 

of the 8270 element. The fan-out specifica¬ 
tion for this output is the same as the true 
outputs of the 8270 element. 


dbUl 


TT] Vcc 

DaCE 


JU DC 

DsCE 


jH dd 

A0Ut[X 


TTl shift 

CLOCK [T 


Tol DouT 

Bout[~6~ 


~T] LOAD 

GND [T 


T] COUT 


Figure A 


SHIFT [T 


m dout 

Do Cl 


JLI load 

DC Cl 


JU CquT 

Vcc Cl 


TTl GND 

Db |T 


To] Bout 

Da Cl 


~9~| CLOCK 

DS [T 


T] aout 


Figure B 


Rd Cl 


3|] Vcc 

[X 


]1] DC 

Da IX 


IT] dd 

ds [T 


in SHIFT 

AOUT Cl 


17] Dout 

CLOCK [T 


TT] Dout 

Bout [T 


LOAD 

GND [T 


~9~| CoUT 


Figure C 



MODE SELECT- 
FUNCTION TABLE 


CONTROL STATE 

LOAD 

SHIFT 

Hold 

L 

L 

Parallel Entry 

H 

L 

Shift Right 

L 

H 

Shift Right 

H 

H 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

COMMERCIAL RANGES 

MILITARY RANGES 

CONF. 

Vcc=5V±5%;Ta= 

=0X to +75^C 

Vcc=®V±5%; T/^=-55X to -l-125“C 

Plastic DIP 

Fig.A 

N8270N 

• 

N82S70N 


Fig.C 

N8271N 

• 

N82S71N 


Ceramic DIP 

Fig.A 

N8270F 

• 

N82S70F 

S8270F 

Fig.C 

N8271F 

• 

N82S71F 

S8271F 

Flatpak 

Fig.B 

Fig.A 


S8270W 

S8271W 


LOGIC DIAGRAM 


8270 


Vcc - 04) 

GNO - (7) 

( ) - denotes pin numbers 



H = HIGH voltage level 
L = LOW voltage level 
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LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE(») 



PARAMETER 

TEST CONDITIONS 

8270 

8271 

UNIT 




Min 

Max 

Min 

Max 


VOH 

Output HIGH voltage 

Vec = 4.76V. loH = -QOOjliA 

2.6 


2.6 


V 

VOL 

Output LOW voltage 

Vec = 4.75V, Iql = 11.2nfiA 


0.4 


0.4 

V 

l|H 

Input HIGH current 

VeC = 6.25V, V|N = 4.5V 


40 


40 

fiA 


Reset 8271 only 





40 

aA 

l|L 

Input LOW current 

Vec = 5.25V, ViN = 0.4V 


-1.2 


-1.2 

mA 

Vbd 

Voltage breakdown 

VeC = 6.25V, l|N = 10mA 

6.5 




V 

Ice 

Supply current 

Vec = 5.26 V 


47 


66 

mA 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGEO) 


PARAMETER 

TEST CONDITIONS 

82S70 

82S71 

UNIT 

Min 

Max 

Min 

Max 

VOH 

Output HIGH voltage 

VeC = 4.76V. loH = 10 mA 

2.7 


2.7 


V 

VOL 

Output LOW voltage 

Vec = 4.75V, Iql = 20mA 


0.6 


0.6 

V 

i|H 

Input HIGH current 

Vec = 5.26V 


10 


10 

mA 


Reset 82S71 only 





10 

mA 

l|L 

Input LOW current 

Load, Data, Clock inputs 

Vec = 5.26V, V|N = 0.5V 


-400 


-400 

mA 


Shift,Reset(82S71only) 



-800 


-800 

/liA 

Vbd 

Voltage breakdown 

VeC = 4.75V, i||s| = 1mA 

5.5 


5.5 


V 

VCD 

Input clamp voltage 

Vec 4.75, l|fv| = —18mA 


-1.2 


-1.2 

V 

icc 

Supply current 

VeC = 5.25V 


90 


90 

mA 


Note 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 
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AC CHARACTERISTICS: = 25° C (See Section 4 for Waveforms and Conditions) 





8270/71 

82S70/S71 





Cl = 

21pF 

Cl = 

15pF 



PARAMETER 

TEST CONDITIONS 

Rl = 

oofi 

rl = 

280ft 

UNIT 




R2 = 

127ft 







Min 

Max 

Min 

Max 


^MAX 

Maximum clock frequency 

Figure 1 

15 


40 


MHz 

tPLH 

Propagation delay 

Figure 1 


40 


20 

ns 

tPHL 

Clock to output 


40 


20 

ns 

<PLH 

Propagation delay 

Figure 2 


40 


16 

ns 

‘PHL 

Reset to output 


40 


16 

ns 


AC SET-UP REQUIREMENTS: = 25° C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

8270/71 

82S70/S71 

UNIT 

Min 

Max 

Min 

Max 

tyy Clock pulse width 

Figure 1 

20 


8.0 


ns 

tyy Reset pulse width 

Figure 2 

30 


9.0 


ns 

^ Set-up time 

® Data to clock 

Figure 3 

30 


3.0 


ns 

Hold time 

^ Data to clock 

Figure 3 

0 


2.0 


ns 

Set-up time Load 
® or Shift to clock 

Figure 3 

15 


6.0 


ns 

Hold time Load 
^ or Shift to clock 

Figure 3 

0 


0 


ns 

Recovery time 

MR to clock 

Figure 3 

30 


10 


ns 


AC WAVEFORMS 



PARALLEL DATA TO OUTPUT DELAYS 



= 1.5V for 54/74 and 54S/74S; = 1.3V for 54LS/74LS. 

Figure 2 


signotiBs 


571 
















AC TEST FIGURE AND WAVEFORMS 


82S70, 82S71 



Figure 3 











DESCRIPTION 

The 8273, 10-Bit Shift Register is an array of 
binary elements interconnected to perform 
the serial-in, parallel-out shift function. This 
device utilizes a common buffered reset and 
operates from either a positive or negative 
edge clock pulse. Clock 1 is triggered by a 
negative going clock pulse and Clock 2 is 
triggered by a positive going clock pulse. 
The unused clock input performs the inhibit 
function. The circuit configuration is ar¬ 
ranged as a single serial input register with 
ten true parallel outputs. 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

— 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0‘'C to +75X 

. . 

MILITARY RANGES 

Vcc=5V±5%; Ta=- 55“C to -l-125°C 

Plastic DIP 

N8273N 


Ceramic DIP 

N8273F 

S8273F 

Flatpak 


S8273W 


PIN CONFIGURATION 


Qe Cl 


JU VcC 

q7 Cl 


I|]q5 

Qa CE 


]1]Q4 

o 

(D 

H 


]3]q3 

Q10 CE 


J1]Q2 

CLOCK 1 CE 


IiIqi 

CLOCK2 Cl 


Tol “D" INPUT 

GND Cl 


~9~1 RESET 


MODE SELECT—FUNCTION TABLE 


INPUT 

RESET 

CLOCK 1 

CLOCK 2 

OUTPUTS 

On 

H 

H 

\ 

L 

H 

L 

H 

\ 

L 

L 

H 

H 

H 

t 

H 

L 

H 

H 

t 

L 

H 

H 

i 

H 

Qn-1 

L 

H 

J 

H 

t 

Qn—1 

H 

H 

L 

Qn—1 

L 

H 

L 

t 

Qn-1 

X 

L 

X 

X 

L 


NOTE 

The unu sed clock input performs the INHIBIT function. 
RESET = 0 Q = 0 


LOGIC DIAGRAM 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE <»>) 





8273 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

UNIT 

VOH 

Output HIGH voltage 

Vec = 4-76V, loH = “600 mA 

2.6 


V 

VoL 

Output LOW voltage 

Vec ~ 4.75V, Iql “ 9.6mA 


0.4 

V 

■IH 

Input HIGH current 

Vec = 5.25V, V|N = 4.5V 


40 

mA 

l|L 

Input LOW current 

Vec = 5.25V, V|N = 0.4V 


-1.6 

mA 

Vbd 

Input breakdown voltage 

Vec = 5.25V, IN = 10mA 

5.5 


V 

Iqs 

Output short circuit current 

Vec = 5.25V, VquT = OV 

-20 

-70 

mA 

Ice 

Supply current 

Vec = 5.25V 


103 

mA 


AC CHARACTERISTICS: Tyy = 25°C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

8273 

UNIT 

Cl = 18pF 

R-j = oofl 

R2 = 1500 

Min 

Max 

^MAX Maximum Clock Frequency 

Figure 1 

25 


MHz 

^PLH Propagation delay 

*PHL CP-j to output 

CP2 = OV, Figure 1 


40 

40 

ns 

ns 

*PLH Propagation delay 

*PHL CP2 to output 

CPi = 4.5V, Figure 1 


40 

40 

ns 

ns 

Propagation delay 

Reset to output 

Figure 2 


50 

ns 


AC SET-UP REQUIREMENTS: Ta = 25° C (See Section 4 for Waveforms and Conditions) 





8273 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

UNIT 

tw 

CP-j pulse width 

Figure 1 

25 


ns 

*s 

Setup time Data to CP^ 

Figure 1 

15 


ns 

th 

Hold time Data to CP-j 

Figure 1 

15 


ns 

tw 

CP2 pulse width 

Figure 1 

20 

_1 


ns 

ts 

Setup time Data to CP2 

Figure 1 

10 


ns 

th 

Hold time Data to CP2 

Figure 1 

10 


ns 
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DESCRIPTION 

The 8274 10-Bit Shift Register is an array of 
binary elements interconnected to perform 
the parallel-in serial-out shift function. The 
circuit has ten parallel inputs and a single 
true serial output. The input can also be 
used for serial entry. Two control inputs, Sq 
and S 1 , determine the operating mode of the 
shift register as shown in the Truth Table. A 
single buffered clock line connects all ten 
flip-flops which are activated on the high-to- 
low transition of the clock pulse. 


Guaranteed input clock frequency is 25MHz. 
With the exception of the Hold Mode, the 
control inputs may be changed when the 
clock is in either the high or low state with¬ 
out causing false triggering. The Hold Mode 
can be entered only when the clock is low. 
Applications for the 8274 Shift Register in¬ 
clude Parallel-to-Serial conversion. Modem 
Data Transmission, Pseudo-Random Code 
generation and Modulo-N Frequency Divi¬ 
sion. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to +7S°C 

MILITARY RANGES 

Vcc=5V±5%; Ta=- 55“C to +125X 

Plastic DIP 

N8274N 


Ceramic DIP 

N89274F 

S8274F 

Flatpak 


S8274W 


PIN CONFIGURATION 


D6 [T 


vcc 

D7 [T 


iU D5 

D8 [T 


TT] D4 

dq [T 


H] 

Dio [T 


TJ] D2 

OUTPUT [T 



Si [T 


Tol So 

GND 1^ 


~9~] CLOCK 


MODE SELECT- 
FUNCTION TABLE 


So 

Si 

OPERATING 

MODE 

L 

L 

Hold 

L 

H 

Clear 

H 

L 

Load 

H 

H 

Shift 


H = HIGH voltage level 
L = LOW voltage level 


LOGIC DIAGRAM 



NOTE 


a. The slashed numbers indicate different parametric values for Military Commercial 
temperature ranges respectively. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 





8274 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

UNIT 

VOH 

Output HIGH voltage 

Vec = 4.76V, Iqh = - 800 /iA 

2.6 


V 

Vql 

Output LOW voltage 

Vec = 4.75V, Iql = 16mA 


0.4 

V 

l|H 

Input HIGH current 

VeC = 6.26V, ViN = 4.6V 


40 

fj,A 

l|L 

Input LOW current 

VeC = 5.25V, V|N = 0.4V 



mA 


^n* Sq, Si 


-0.2 

-1.2 

mA 


Clock 


-0.2 

-1.6 

mA 

Vbd 

Input breakdown voltage 

Vec = 6.0V, liN = 10mA 

5.5 


V 

•os 

Output short circuit current 

VeC 6.0V, VquT = OV 

-20 

-70 

mA 

Ice 

Supply current 

Vec = 5.0V 


108 

mA 


AC CHARACTERISTICS: Ta = 25° C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

8274 

UNITS 

Cl = 18pF 

R-f = ooQ 

R2 = 84.5Q 

Min 

Max 

^Max Maximum clock frequency 

Figure 1 

25 


MHz 

*PLH Propagation delay 

C11 A H 


40 

ns 

tpHL Clock to output 

rigure i 


40 

ns 


sii|nDtics 
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DESCRIPTION 

The 8277 is a dual 8-Bit Shift Register which 
provides the designer with sixteen (16) bits 
of serial storage operating at a typical shift 
rate of 20MHz. Features of the 8277 are: 

1. TRUE and COMPLEMENT outputs are 
provided on each register’s eighth bit. 

2. Positive edge triggering on clock input. 


3. SEPARATE CLOCK lines (pins 7 and 10) 
for each 8-bit register are provided as 
well as a COMMON CLOCK line (pin 9) 
for all sixteen storage bits. 

4. Common RESET (pin 1). 

5. AND-OR gating to the input of each 8-bit 
register is provided to accomplish the 
multiplex function. 

6. Direct replacement for 9328. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to -l-75“C 

MILITARY RANGES 

Vcc=5V±5%; Ta=- 55°C to -l-125°C 

Plastic DIP 

N8277N 


Ceramic DIP 

N8277F 


Flatpak 




PIN CONFIGURATION 


RESET [T 


Ts] vcc 

Ota [T 


H] ^ 

Ota [[F 


1T| O/B 

dsa [T 


TTI dsb 

dia |T] 


TT] dib 

Dqa [T 


TT] Dob 

CLKa \T 


lo] CLKb 

GND [T 


~9~| COMMON CLK 


FUNCTION TABLE 


Ds 

Do 

Dl 

Reset 

Function 

L 

L 

X 

H 

Shift in “0” 

L 

H 

X 

H 

Shift in “1” 

H 

X 

L 

H 

Shift in “0” 

H 

X 

H 

H 

Shift in “1” 

X 

X 

X 

L 

Reset “Q” to “0” 


LOGIC DIAGRAM 



DC ELECTRICAL CHARACTERISTICS 




TEST CONDITIONS 

8277 

UNIT 


PARAMETER 

Min 

Max 

VOH 

Output HIGH voltage 

Vcc = Iqh = - 800 mA 

2.6 


V 

VoL 

Output LOW voltage 

Vec = 4.75V, Iql = 18mA 


0.4 

V 

l|H 

Input HIGH Current 

Data, Reset, Clock separate 

Vcc = 5.25V, V|N = 4.5V 


40 

IjlA 


Data select, Clock common 



80 

IjlA 

l|L 

Input LOW current 

Data, Reset, Clock separate 

Vcc = 8.25V, V|N = 0.4V 


-1.6 

mA 


Data select. Clock common 



-3.2 

mA 

VbD 

Input breakdown voltage 

Vcc = 4.75V, l|N = 10mA 

5.5 


V 

Ice 

Supply current 

Vcc = 8.25V 


103 

mA 
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AC CHARACTERISTICS: = 25° C (See Section 4 for Waveforms and Conditions) 




. 

8277 





Cl = 

18pF 



PARAMETER 

TEST CONDITIONS 

R1 = 

ooO 

UNIT 




R2 = 

84.512 





Min 

Max 


tPHL 

Propagation delay 

Figure 1 


40 

ns 

tPLH 

Clock to output 


40 

ns 

*PHL 

Propagation delay 

Figure 1 


40 

ns 

tPLH 

Reset to output 


40 

ns 


NOTE 

b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 54S/74S and 54LS/74LS specifications. 


AC SETUP REQUIREMENTS: T/^ = 25°C (See Section 4 for Test Circuits and Conditions) 





8277 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

UNIT 

^Max 

Maximum clock frequency 


15 


MHz 

tw 

Clock pulse width 

Figure 1 

15 


ns 

ts 

Set-up time 

Figure 1 

30 


ns 

th 

Hold time 

Figure 1 

5 


ns 


AC WAVEFORM 
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DESCRIPTION 

The 8280 Decade Counter and 8281 16- 
State Binary Counter are four-bit 
suybsystems providing a wide variety of 
counter/storage register applications with 
a minimum number of packages. 

The 8280 Decade Counter can be connect¬ 
ed in the familiar BCD counting mode, in a 
divide-by-two and divide-by-five configura¬ 
tion or in the Bi-Quinary mode. The Bi- 
Quinary mode produces a square wave out¬ 
put which is particularly useful in frequency 
synthesizer applications. 

The 8281 Binary Counter may be connected 
as a divide-by-two, eight, or sixteen counter. 


Both devices have strobed parallel-entry 
capability so that the counter may be set to 
any desired output state. A HIGH or LOW at 
data input will be transferred to the associ¬ 
ated output when the strobe input is LOW. 
For additional felxibility, both units are pro¬ 
vided with a reset input which is common to 
all four bits. A LOW on the Reset line forces 
all four outputs LOW. 

The counting operation is performed on the 
falling (negative-going) edge of the input 
clock pulse, however there is no restriction 
on the transition time since the Individual 
binaries are level-sensitive. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5''±5%; Tf^=0°C to -I-75X 

MILITARY RANGES 

VcC=5V±5%; Ta=- 55“C to -h125°C 

Plastic DIP 

Fig. A 

N8280N 

• N8281N 


Ceramic DIP 

Fig. A 

N8280F 

• N8281F 

S8280F • S8281F 

Flatpak 

Fig. B 


S8280W • S8281W 


PIN CONFIGURATION 


PL [T 


'iTI Vcc 

02 [T 


jT] MR 

D2 \T 


JH Q3 

Do [T 


m D3 

Qo {T 


TTI D1 

cPi[T 


Z] 

GND [T 


Tl cpo 


Figure A 


D3 [T 


jT] D1 

03 [T 


Ts] Qi 

MR [T 


H] ^0 

vcc [T 


TTl OND 

pT [V 



02 |T 

I 

~J]qo 

D2 [T 


TIdq 


Figure B 



DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8280 

8281 

UNIT 

Min 

Max 

Min 

Max 

Vqh 

Output HIGH voltage 

Vcc = 4.75 V,Iqh = - 800juA 

2.6 


2.6 


V 

VOL 

Output LOW voltage 

Vcc ” 4.75, Iql “ 16mA 


0.4 


0.4 

V 

l|H 

Input HIGH current 

Vc = 5.25V, V|N = 4.5V 







Strobe, Data Inputs 



40 


40 

/uA 


Reset, Clock 1 



80 


80 

yuA 


Clock 2 



80 


40 

mA 

‘IL 

Input LOW current 

Vcc = 5.25V, V|N = 0.4V 







Strobe Input 


-0.1 

-1.6 

-0.1 

-1.6 

mA 


Data input 


-0.1 

-1.2 

-0.1 

-1.2 

mA 


Reset, Clock 1 


-0.1 

-3.2 

-0.1 

-3.2 

mA 


Clock 2 


-0.1 

-3.2 

-0.1 

-1.6 

mA 

VbD 

Input breakdown voltage 

Vcc = 4.75V, l|N = 10mA 

5.5 

1 


5.5 


V 

•os 

Output short circuit current 

Vcc = 6.25V, VquT = OV 

-10 

-60 

-10 

-60 

mA 

•cc 

Supply current 

Vcc = 5.26V 


45 


45 

mA 
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MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

PL 


Dn 

On 

Reset (Clear) 

L 

X 

X 

X 

L 

Parallel Load 

H 

L 

X 

L 

L 


H 

L 

X 

H 

H 

Count 

H 

H 

1 

X 

count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

^ = HIGH-to-LOW Clock Transition 


AC CHARACTERISTICS: = 25®C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

8280 

8281 

UNIT 

Cl = 24pF 

Rl = oofi 

R2 = 84.5fi 

Cl = 24pF 

Rl = ool2 

R2 = 84.5fi 

Min 

Max 

Min 

Max 

^MAX Maximum count frequency 

Figure 1 

CPo 

20 


20 


MHz 

CP1 

10 


10 


MHz 

^PLH Propagaton delay 

tPHL ^0 to Qo 

Figure 1 


25 

25 


25 

25 

ns 

ns 

tPLH Propagation delay 

tPHL CPitoQi 

Figure 1 


25 

25 


25 

25 

ns 

ns 

tPLH Propagation delay 

tPHL ^ltoQ2 

Figure 1 


50 

50 


50 

50 

ns 

ns 

tPLH Propagation delay 

tPHL CPitoQa 

Figure 1 


25 

25 


75 

75 

ns 

ns 

tPLH Propagation delay 

tPHL Dsta to output 

Figure 2 


40 

35 


40 

35 

ns 

ns 

tPLH Propagation delay 

tPHL PL to output 

Figure 3 


40 

35 


40 

35 

ns 

ns 

tPHL Propagation delay MR to output 

Figure 4 


45 


45 

ns 
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AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 



PARAMETER 

TEST CONDITIONS 

8280 

8281 

UNIT 





Min 

Max 

Min 

Max 


tw 

Clock pulse width 

Figure 1 

CPo 

25 


25 


ns 

CP1 

25 


25 


ns 

tw 

MR pulse width 

Figure 4 

35 


35 


ns 

tw 

PL pulse width 

Figure 3 

35 


35 


ns 

*rec 

Recovery time MR to CP 

Figure 4 

75 


75 


ns 

tree 

Recovery time PL to CP 

Figure 3 

40 


40 


ns 


AC WAVEFORMS 



PARALLEL DATA TO OUTPUT DELAYS 

Dn -V-Vm 

|\_/ 

Avm 

K‘phl-| 


On 

_yr 

Vm= 1.5V 


Figure 2 



PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 
PARALLEL LOAD TO CLOCK RECOVERY TIME 



Vm= 1.5V 


Figure 3 



MASTER RESET PULSE WIDTH, 

MASTER RESET TO OUTPUT DELAY AND 

MASTER RESET TO CLOCK RECOVERY TIME 

MR ^ 








\ _ 


IPHL -►| 


0 

^vm 

_/ 

Vm= 16V 




Figure 4 
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AC WAVEFORMS (Cont d) 


DATA SETUP AND HOLD TIMES 



PL 



\ 




Vm= 1.5V 

The shaded areas indicate when the input is permitted to change for predictable output performance. 


Figure 5 









DESCRIPTION 

The 82S82 binary coded (BCD) arithmetic 
unit is a high speed Schottky MSI circuit with 
lookahead carry/ borrow that has been de¬ 
signed for easy s ystem s usage. Depending 
on the state of the add / subtract control line, 
the unit produces the BCD sum or difference 
of two decimal numbers presented to the 
BCD inputs in the 8-4-2-1 weighted BCD for¬ 
mat. A comparison output (A=B) is provided 
as well. When in the subtract mode, this out¬ 
put indicates if two BCD numbers are equal 
and its open collector feature allows easy 
comparison of several decades. 

The 82S82 BCD arithmetic unit has been 
designed such that input and o utput logic 
levels including the carry/borrow are in their 
true logic form. Compared to multichip hard¬ 
ware solutions previously at the designer’s 
disposal, the 82S82 arithm etic unit gener¬ 
ates the BCD carry/borrow terms Internally 
in the look-ahead mode and does BCD 
arithmetic directly. For more than one BCD 
decade the carry/borrow term may ripple 
between 82S82’s. For ultra fast BCD 
arithmetic operations the Signetics 74182 
fast-carry extender may be used together 
with the 82S82’s. The 74182 suitably com¬ 
bines the 82S82’s active LOW carry gener¬ 
ate (CgOUT) and carry propagate (CpOUT) 
terms for complete look-ahead carry be¬ 
tween decades. 

When the ADD/SUBTRACT control input Is 
LOW, BCD addition is performed (A + B + 


CIN = F). input codes above 9 to either the 
A|s| or B|m inputs are not defined to give valid 
output sums except for the special case of 
binary to BCD conversion. In the normal BCD 
addition mode the F outputs show true BCD 
results and an active HIGH carryout signal 
results for sums greater than 9. 

For subtraction the ADD/SUBTRACT con¬ 
trol input be HIGH. Internally subtraction is 
performed by 9’s complement addition yield¬ 
ing the difference (A — B — 1 = F) of two 
BCD numbers when the CIN/BIN input is 
LOW. If the CIN/BIN is HIGH during subtrac¬ 
tion, the absence of a borrow in signal gives 
A - F = F. For A>B the BCD difference is 
available at the F outputs in its true form. If 
A<B, the 10’s complement of the correct 
answer appears at the F outputs with 
CIN/BIN HIGH or if CIN/BIN Is LOW the 9’s 
complement results. As long as A<B an ac¬ 
tive LOW borrow is also generated. 


PIN CONFIGURATION 


B4 [T 


24| VCC 

ADD/SUB [T 


XI NC 

B8 [T 


22] B2 

As [T] 


m A4 

CiN/Biii |T] 


20] A2 

CGoUT IX 


m Al 

CP^ [T 



CoUT/BouT IX 


171 F1 

NC [X 


Xl F2 

COMP. A=B [X 


X] F8 

NC IjT 


IT] NC 

GND QT 


17] F4 


The 82S82 BCD arithmetric unit Is also use¬ 
ful for binary to BCD conversion. By summing 
B = 0 with binary inputs 0:<A<16, where A 
is the number being converted, a true BCD 
output results. A carry is generated to the 
next decade for A>9. 


The function table for the 82882 summa¬ 
rizes the device operation. In those applica¬ 
tions where only BCD addition is required, 
the Signetics 82S82 BCD adder should be 
considered. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0°C to -l-75“C 

MILITARY RANGES 

Vcc=5V±5%; Ta=- 55°C to -I-125°C 

Plastic DIP 

N82S82N 


Ceramic DIP 

N82S82F 


Flatpak 
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DC ELECTRICAL CHARACTERISTICS 





82S82 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

UNIT 

Vqh 

Output HIGH voltage 

Vcc = 4.76V, loH = “1mA 

2.6 


V 

VOL 

Output LOW voltage 

Vcc = 4.75V, Iql = 16mA 


0.5 

V 

•oh 

Output HIGH current 

Vcc = 4.75V, VquT = 6.5V 


260 

fjiA 

•iH 

Input HIGH current 

Vcc = 4.76V, V|N = 4.75V 





AN.Bl,B8.C|N/BiN 



10 

mA 


B2,B4,Add/Sub 



20 

mA 

•IL 

Input LOW current 

Vcc = 6.25V, V|N = 0.5V 





AN-Bl,B8,C|N/BiN 



-400 

mA 


B21B4,Add/Sub 



-800 

mA 

VCD 

Input clamp voltage 

Vcc = 4.75V, l|N = -18mA 


-1.2 

V 

•os 

Output short circuit current 

Vcc = 5.25V, VoUT = OV 

-20 

-100 

mA 

•cc 

Supply current 

Vcc = 5.26V 


122 

mA 


AC CHARACTERISTICS: = 25°C (See Section 4 for Waveforms and Conditions) 





82S82 





Cl = 

15pF 



PARAMETER 

TEST CONDITIONS 

rl = 

280n 

UNIT 




Min 

Max 


tPLH 

<PHL 

Propagation delay 

Any An.Bn.Cin/Bin to Fn 

Figures 1 & 2 


35 

35 

ns 

ns 

•PLH 

Propagation delay 

Figures 1 & 2 


40 

ns 

‘PHL 

Any Afsi to Cout/BouT 


35 

ns 

IPLH 

Propagation delay 

Figures 1 & 2 


45 

ns 

*PHL 

Any Bn to Cqut/BouT 


35 

ns 

•PLH 

Propagation delay 

Figure 2 


25 

ns 

*PHL 

CiN / Bin‘ oCouT/B out 


15 

ns 

‘PLH 

‘PHL 

Propagation delay 

Add/Sub to Fn 

Figures 1 & 2 

.... 


35 

35 

ns 

ns 

tPLH 

Propagation delay 

Figures 1 & 2 


25 

ns 

IPHL 

An,Bn to CPouT 


25 

ns 

<PLH 

Propagation delay 

Figures 1 & 2 


25 

ns 

‘PHL 

An,Bn to cgqut 


32 

ns 

‘PLH 

Propagation delay 

Figures 1 & 2 


50 

ns 

‘PHL 

An,Bn to (A=B)ouT 


50 

ns 
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AC WAVEFORMS 





TYPICAL APPLICATIONS 


SIGN AND MAGNITUDE GENERATION FOR (A-B) 


2 DECADES 
BCD SUBTRAHEND 


2 DECADES 
BCD MINUEND 


IN IN 82S82 
A^/SUB 

COMP Si $2 S 4 Sg 


iiM MM 32582 

ADD/SUB 

COMP Si S2 S4 Sg 


A> B SIGN POSITIVE 
A< BSIGN NEGATIVE 


CONDITIONAL 
10's COMPLEMENT 


_> 

> 

Ag B^ B 2 B 4 Bg 


Cq/Bq 

C|(sj/B|n 

82S82 

ADD/SUB 
COMP ^1 

Cp 

$2 S 4 Sg 


Ai A 2 A 4 Ag Bi B 2 B 4 Bjg^ 

_ Cq/Bq 

C|n/B|,^ Cg 


"H" = NEGATIVE 
"L" = POSITIVE 


2 DECADES BCD DIFFERENCE 


TRUTH TABLE FOR BINARY TO BCD CONVERSION 

(10 < An < 15, Bn = 0) 

Add/Sub I C|n/^ | ^8 A4 A2 Aj | Sq S4 S2 Sj ICqut/B^^ 


BINARY TO BCD CONVERSION 


Ai A 2 A 4 Ag B^ 

B 2 B 4 Bg 


Cq/Bq 

^ 1 N''®IN 82S82 

Cg 

ADD/SUB 

Cp 

COMP ^2 ^4 

% 


BCD 

CARRYOUT 




















DESCRIPTION 

The 82S83 4-bit binary coded (BCD) adder 
is a high speed Schottky MSI circuit that has 
been designed for easy systems usage. 
This unit produces the BCD sum of two deci¬ 
mal numbers presented in the 8-4-2-1 
weighted BCD format. Carry-in and carry-out 
terms are provided for easy expansion to 
any number of decades. The 82S83 BCD 
adder has been designed such that input 
and output logic levels including the carry 
are in their true logic form. 

Compared to cumbersome hardware imple¬ 
mentations previously at the designer’s dis¬ 
posal that consist of binary addition fol¬ 
lowed by decimal correction, the 82S83 
BCD adder generates the BCD carry terms 
internally in the look-ahead mode and does 
BCD addition directly. For valid BCD num¬ 
bers (0 through 9) at the A and B inputs the 
BCD sum is formed at the output. If addition 
(A+B+CIN) would yield a number greater 


than 9, a valid BCD number and a carry re¬ 
sult. 

Input codes above 9 are not defined except 
for binary to BCD conversion. Binary to BCD 
conversion is obtained by applying any 4-bit 
binary number of the AN or BN inputs while 
the remaining inputs are grounded. For Input 
codes 0 through 9 a BCD number result at 
the output is usual. If binary inputs 10 
through 15 are applied a carry term is gener¬ 
ated and the carry output together with the 
sum out are the BCD equivalent of the binary 
input. Conversion of binary numbers greater 
than 16 can be achieved by cascading 
82S83’s. 

Subtraction can be done with the 82S83 by 
using 9’s complement addition. Rather than 
Implementing a 9’s complement circuit with 
gates or ROM’s, the 82S82 BCD arithmetic 
unit should be used. The 82S82 incorpo¬ 
rates the 9’s complement feature and per¬ 
forms BCD addition, BCD subtraction, and 
number comparison. 


PIN CONFIGURATION 


B2 [T 


Tg] Vcc 

B4 [T 


A4 

B8 [T 


TTI A2 

As [T 


TTI Ai 

C|N (T 


Til B1 

COUT [T 


Til si 

S4 [Z 


To1 S2 

Ground | 8 


T] ss 


ORDERING CODE (See Section 9 for further Package and Ordering information) 


PACKAGES 

COMMERCIAL RANGES 
Vcc=5V±5%; Ta= 0X to +75X 

MILITARY RANGES 

VcC=®V±5%; T/^=-55‘‘C to -I-125X 

Plastic DIP 

N82S83N 


Ceramic DIP 

N82S83F 


Flatpak 




PIN DESIGNATION 


PIN 

SYMBOL 

NAME AND FUNCTION 

4, 16, 14, 13 

A 0 , A 4 , A 2 , A^ 

BCD inputs word A weighted (8-4-2-1) 

3, 2, 1, 12 

Bs, B 4 , B 2 , 

BCD Inputs word B weighted (8-4-2-1) 

9, 7, 10, 11 

Sb- S 4 , S 2 , Si 

BCD sum outputs weighted (8-4-2- 1 ) 

6 

Gin 

Carry input 

6 

^out 

Carry output 

16 

Vcc 

Supply voltage 

8 

GND 

Ground 
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DC ELECTRICAL CHARACTERISTICS 





82S83 



PARAMETER 

TEST CONDITIONS 

Min 



VOH 

Output HIGH voltage 

Vcc = 4.75V, Iqh = - 1 mA 

2.6 


V 

Vql 

Output LOW voltage 

Vcc = 4.75V, loL = 16mA 


0.5 

V 

i|H 

Input HIGH current 

Vcc = 5.25V, VquT = 5.25V 


10 


l|L 

Input LOW current 

Vcc 5.25V. ViN = 0.6V 




VcD 

Input clamp voltage 

Vcc = 4.75V, l|N = -18mA 




los 

Output short circuit current 

Vcc = 5-25V, VquT = OV 

-20 



•cc 

Supply current 

Vcc = 5.25V 


114 



LOGIC DIAGRAM 














AC CHARACTERISTICS: = 25° C (See Section 4 for Waveforms and Conditions) 



















TYPICAL APPLICATIONS 


PARALLEL ADDITION OF FOUR DECADES 

4 DECADES BCD INPUTS 



Ai A2 A4 Ag Bt 82 B4 Bg 


Ai A2 A4 Ag Bi B2 84 Bg 


Ai A2 A4 Ag B2 B4 Bg 


Ai A2 A4 Ag Bi B2 84 Bg 



Si S2 S4 Sg 


Si S2 S4 Sg 


Si S2 S4 Sg 


Si S2 S4 Sg 



BIT PARALLEL-WORD SERIAL BCD MULTIPLIER 


4 X n BIT 
MULTIPLICAND 
REGISTER 


4Xn8IT 

MULTIPLIER 

REGISTER 


■■■ 



2n BCD DIGIT PRODUCT 


BINARY TO BCD CONVERSION FOR TWO DECADES 


A-, A 2 A 4 A 3 B 2 B 4 Bg I 


^1 ^2 ^4 ^8 “1 “2 “4 


«2 ^4 °2 


Ai A 2 A 4 Ag B 2 


Ai A2 A4 Ag 82 B4 

C 

^IN 82S83 

S-i $2 S 4 Sg 


82S83 

4-BIT 

BCD ADDER 
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DESCRIPTION 

The 8290 Decade Counter and 8291 Binary 
Counter are high speed devices providing a 
wide variety of counter/storage register ap¬ 
plications with a minimum number of pack¬ 
ages. 

The 8290 Decade Counter can be connect¬ 
ed in the familiar BCD counting mode, in a 
divide-by-two and divide-by-five configura¬ 
tion or in the Bi-Quinary mode. The Bi- 
Quinary mode produces a square wave out¬ 
put which is particularly useful in frequency 
synthesizer applications. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5''±5%; Ta= 0“C to -1-75°C 

MILITARY RANGES 

Vcc=5V±5%; Ta=- 65°C to -t-125“C 

Plastic DIP 

Fig. A 
Fig. A 

N8290N • N8291N 

N82S90N • N82S91N 


Ceramic DIP 

Fig. A 
Fig. A 

N8290F • N8291F 
N82S90F • N82S91F 

S8290F • S8291F 

Flatpak 

Fig. B 


S8290W • S8291W 


The 8291 Binary Counter may be connected 
as a divide-by-two, four, eight, or sixteen 
counter. 

Both devices have strobed parallel-entry 
capability so that the counter may be set to 
any desired output state. A HIGH or LOW at 
a data input will be transferred to the associ¬ 
ated output when the strobe input is LOW. 
For additional flexibility, both units are pro¬ 
vided with a Reset Input which is common to 
all four bits. A LOW on the Reset lines forces 
all four outputs LOW. 


PIN DESIGNATIONS 


SYMBOL 

FUNCTION DESCRIPTION 

^0 

Clock (active LOW going edge) input to ^-2 section 

CPi 

Clock (active LOW going edge) input to -fS section for 8290 

CPi 

Clock (active LOW going edge) input to -5-8 section for 8291 

D 0 -D 3 

Parallel Data inputs 

K 

. 

Parallel Load (active LOW) input 


Master Reset (active LOW) input 

Q0-Q3 

Counter outputs 


PIN CONFIGURATIONS 


PL [T 


X Vcc 

02 (X 


17] MR 

D2 [H 


IT) 03 

Do [X 


X 03 

QO |T 


X D1 

[T 


~9~l Q1 

GND [T 


X ^0 


Figure A 


D3 (X 


X 

03 Cl 


X 

MR [T 


X ^0 

vcc X 


X ond 

PL [X 


X 

02 X 


X 

D2 X 


X *^0 


Figure B 



594 


signotiES 













FUNCTIONAL DESCRIPTION 


MODE SELECT—FUNCTION TABLE 


1. 8290 DECADE COUNTER 

The 8290 can be used in three basic 
modes as follows: _ 

a. BCD Counter. The CPi input must be 
connected to the Qq output and CPq 
receives the count input. The count 
sequence obtained is BCD in accor¬ 
dance with the truth table. 

b. Bi-Quinary Counter. If a symmetrical 
output Is required for divide-by-10 op¬ 
eration, the Q 3 output must be con¬ 
nected to the CPq input and the count 
input applied to CP-|. A symmetrical 
square wave is then obtained at Qq of 
one-tenth the input frequency present 
at ^1 in accordance with the truth 
table. 

c. Separate Divide-by-Two and Five 
Counters. Because the inherent struc¬ 
ture of the counter Is that of separate 
divide-by-two and divIde-by-five sec¬ 
tions, no other connections are re¬ 
quired for this mode of operation. An 
input presented to will appear at 
Qq output at half the input frequency. 
An input presented to will appear 
at outputs Qi, Q 2 and Q 3 as a binary 
divide-by-five count (i.e., from 0 = 000 
to 4 = 100). Operation of the ^ and 
^ Inputs remain common to all four 
flip flops as with any other count 
mode. 

2. 8291 BINARY COUNTER 

The 8291 can be used in two basic count 
modes as follows; 

a. Binary Counter—For this mode of oper- 
ation Qq output must be connected to 
CPq. Subdivisions of the count input fre¬ 
quency then appear at Qq =“2, Qi = 
—4,02 “ Q 3 = "“16 as shown in the 
truth table. 

b. Separate Divide-by-Two and Divide- 
by-Eight Counters—In similar manner 
to the 8290 in the 8291 inherent struc¬ 
ture allows separate use of the first 
and last three stages. In the first 
stage the input count frequency pre¬ 
sented to appears as outputs Q-| 
= -r 2 , Q 2 = -^4 and Q 3 = j -8 simulta- 
neously. Operation of the PL and ^ 
inputs remains common to all stages. 

3. OPEfWION OF THE PL DATA STROBE 
AND MR RESET INPUTS: 

a. Data Strobe PL Input. When PL = 
LOW the four stages of the 8290/91 
can be used a four separate latches 
with the outputs O 0 -Q 3 following the 
data presented to the Inputs D 0 -D 3 
regardless of clock inputs. With PL = 
HIGH the four stages remain un¬ 
changed until the next clock inputs. 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

PL 

CP 

Dn 

On 

Reset (Clear) 

L 

X 

X 

X 

L 

-^--- 1 

Parallel Load 

H 

L 

X 

L 

L 


H 

L 

X 

H 

H 

Count 

H 

H 

J 

X 

count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

^ = HIGH-to-LOW Clock Transition 

COUNT SEQUENCES for 8290/82S90 



BCD DECADE 

(b) 


BI-QUINARY 

COUNT 

Q3 

02 

Qi 

Qo 

COUNT 

Qq 

Q3 

Q2 

Qi 

0 

L 

L 

L 

L 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

5 

H 

L 

L 

L 

6 

L 

H 

H 

L 

6 

H 

L 

L 

H 

7 

L 

H 

H 

H 

7 

H 

L 

H 

L 

8 

H 

L 

L 

L 

8 

H 

L 

H 

H 

9 

H 

L 

L 

H 

9 

H 

H 

L 

L 


NOTES 


b. Input applied to CPq, Qq connected to CP^. 

c. Input applied to CP^; Q3 connected to CPq. 

which activate counting in accor¬ 
dance with the various modes de¬ 
scribed previously. The Reset in¬ 
puts when LOW overrides PL as 
described below. 

b. Reset JJm Inpj^ WitJ^M = l^W the 
clock inputs CPq, CP-| and PL input 
are overriden, all stages of the 
82S90/91 are cleared. When MR = 
HIGH operation is controlled by or 
CPq and CP^ clock inputs as de¬ 
scribed above. 


NOTE _ _ 

b. Qq connected to CP^; input applied to CPq 


COUNT SEQUENCE 
for 8291/82S91 


COUNT 

4 

■BIT BINARY^*^) 

Q3 

Q2 

Qi 

Qo 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


sfgnDtics 
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DC ELECTRICAL CHARACTERISTICS 


PARAMETER 


TEST CONDITIONS 


Output HIGH voltage 


Output LOW voltage 


Input HIGH current 
PL, D 0 -D 3 inputs 
MR inputs 
^■j inputs 
CP 2 inputs 


Vcc = 4.75V 
8290/91 loH = 
82S90/S91 loH = 


VCC = 4.75 V 
Iql = 9.6mA 8290/91 
Iql = 20mA 82S90/91 














AC CHARACTERISTICS: Ta = 25X (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

8290 

8291 

82S90 

82S91 

UNITS 

Cl = 30pF 

Rl = ool2 

R2 = 146ft 

Cl = 30pF 

Rl = ooft 

R2 = 146ft 

Cl = 15pF 

Rl = 280ft 

Cl = 15pF 

Rl = 280ft 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

^MAX Maximum count frequency 

Figure 1 

CPo 

40 


40 


85 


85 


MHz 

CPi 

20 


20 


42.5 


42.5 


MHz 

tPLH Propagation delay 

tPHL CPq to Qq 

Figure 1 


23 

25 


23 

25 


8.0 

12 


8.0 

12 

ns 

ns 

*PLH Propagation delay 

‘PHL CPitoQi 

Figure 1 


25 

30 


25 

30 


10 

13 


10 

13 

ns 

ns 

^PLH Propagation delay 

tPHL CPi to Q 2 

Figure 1 


55 

60 


55 

60 


23 

26 


23 

26 

ns 

ns 

*PLH Propagation delay 

tPHL CPi to Qs 

Figure 1 


25 

30 


85 

90 


10 

13 


36 

39 

ns 

ns 

*PLH Propagation delay 

^PHL output 

Figure 2 


42 

42 


42 

42 


20 

22 


20 

22 

ns 

ns 

tPLH Propagation delay 

^PHL ^ *0 output 

Figure 3 


42 

42 


42 

42 


20 

22 


20 

22 

ns 

ns 

*PHL Propagation delay 

Figure 4 


50 


50 


30 


30 

ns 


AC SET-UP REQUIREMENTS: Ta = 25X (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

8290 

8291 

82S90 

82S91 

UNITS 



Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

tw 

Clock pulse width 

Figure 1 

CPo 

12.5 


12.5 


6.0 


6.0 


ns 

CPi 

12 


12 


25 


25 


ns 

•w 

MR pulse width 

Figure 4 

40 


40 


15 


15 


ns 

tw 

PL pulse width 

Figure 3 

25 


25 


10 


10 


ns 

^rec 

Recovery time 
i^to^ 

Figure 4 

30 


30 


15 


15 


ns 

*rec 

Recovery time 

PL\o^ 

Figure 3 

30 


30 


15 


16 


ns 


598 


signotiCB 

















PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 
PARALLEL LOAD TO CLOCK RECOVERY TIME 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 






DESCRIPTION 

The 8292 Decade Counter and 8293 Binary 
Counter are low power devices providing a 
wide variety of counter/storage register ap¬ 
plications with a minimum number of pack¬ 
ages. 

The 8292 Decade Counter can be connect¬ 
ed in the familiar BCD counting mode, in a 
divide-by-two and divide-by-five configura¬ 
tion or in the Bi-Quinary mode. The Bi- 
Quinary mode produces a square wave out¬ 
put which is particularly useful in frequency 
synthesizer applications. 

The 8293 Binary Counter may be connected 
as a divide-by-two, four, eight, or sixteen 
counter. 


Both devices have strobed parallel-entry 
capability so that the counter may be set to 
any desired output state. A HIGH or LOW at 
a data Input will be transferred to the associ¬ 
ated output when the strobe input is LOW. 
For additional flexibility, both units are pro¬ 
vided with a reset input which is common to 
all four bits. A LOW on the Reset line forces 
all four outputs LOW. 

The counting operation is performed on the 
falling (negative-going) edge of the input 
clock pulse, however there is no restriction 
on the transition time since the individual 
binaries are level-sensitive. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

PIN 

CONF. 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0‘’C to +75“C 

MILITARY RANGES 

Vcc=5V±5%; Ta=- 55°C to -l-125“C 

Plastic DIP 

Fig. A 

N8292N • N8293N 


Ceramic DIP 

Fig. A 

N8292F • N8293F 

S8292F • S8293F 

Flatpak 

Fig. B 


S8292W • S8293W 


PIN CONFIGURATIONS 


PL [T 


TTj Vcc 

Q2 [l 


Wl MR 

D2 [T 


JH Q3 

Do [T 


m 03 

Qo {T 


D1 

cPi [T 


XI 

GND [T 


~8~1 CPo 


Figure A 


D3 QI 


m Di 

[X 



^ Cl 


"121 CPo 

Vcc \T 


TTl gnd 

PL [T 


“toI CPi 

Q2 |T 


T] Qo 

02 [T 


ID Do 


Figure B 



PIN DESIGNATIONS 


SYMBOL 

FUNCTION DESCRIPTION 

^0 

Clock (active LOW going edge) input to -f2 section 


Clock (active LOW going edge) input to -5-5 section for 8292 

_CPJ_ 

Clock (active LOW going edge) input to -j-8 section for 8293 


Parallel Data inputs 

PL 

Parallel Load (active LOW) Input 

m 

Master Reset (active LOW) input 

_Qo-Q3 

Counter outputs 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

MR 

PL 


Dn 

On 


Reset (Clear) 

L 

X 

X 

X 

L 

Parallel Load 

H 

L 

X 

L 

L 


H 

L 

X 

H 

H 

Count 

H 

H 

i 

X 

count 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

^ = HIGH-to-LOW Clock Transition 
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DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8292 

8293 

UNIT 

Min 

Max 

Min 

Max 

Vqh 

Output HIGH voltage 

Vec ~ 4.75V, Iqh = ~100mA 

2.6 


2.6 


V 

vql 

Output LOW voltage 

Vec = 4.75V, Iql = 3.2mA 


0.4 


0.4 

V 

l|H 

Input HIGH current 

DO‘^^3 inputs 

Vec = 5-25V, V|N = 4.5V 


20 


20 

mA 


MR inputs 



40 


40 

IjlA 


CP^ inputs 



40 


40 

fiA 


CP 2 inputs 



80 


40 

HA 

l|L 

Input LOW current 

PL inputs 

VeC = 5.25V, V|N = 0.4V 


-0.4 


-0.4 

mA 


Do’Da inputs 



-0.4 


-0.4 

mA 


MR inputs 



-0.6 


-0.6 

mA 


CP-j input 



-0.6 


-0.6 

mA 


^2 input 



-1.2 


-0.6 

mA 

los 

Output short circuit current 

Vec = 6.25V, VoUT = OV 

-5 

-45 

-5 

-45 

mA 

Vbd 

Input breakdown voltage 

Vec = 6.25V, VouT = OV 

5.5 


5.5 


V 

Ice 

Supply current 

Vec = 6.25V 


13.1 


13.1 

mA 


AC CHARACTERISTICS: (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

8292 

8293 

UNIT 

Cl = 12pF 

Rl = oofi 

R2 = 440fi 

Cl = 12pF 

R-| = oofi 

R2 = 44012 

Min 

Max 

Min 

Max 

^MAX Maximum count frequency 

Figure 1 

CPo 

5.0 


5.0 


MHz 

CP1 

5.0 


5.0 


MHz 

*PLH Propagation delay 

♦PHL ^0 *0 Qq 

Figure 1 


55 

55 


55 

55 

ns 

ns 

^PLH Propagation delay 

»PHL CPitoQi 

Figure 1 


55 

55 


55 

55 

ns 

ns 

*PLH Propagation delay 

tpHL CP^ to Q 2 

Figure 1 


110 

110 


110 

110 

ns 

ns 

*PLH Propagation delay 

•PHL CPi toQs 

Figure 1 


55 

55 


165 

165 

ns 

ns 

*PLH Propagation delay 

^PHL output 

Figure 2 


100 

100 


100 

100 

ns 

ns 

tPLH Propagation delay 

tPHL ^ to output 

Figure 3 


100 

100 


100 

100 

ns 

ns 

tPHL Propagation delay 

Figure 4 


120 


120 

ns 
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AC SET-UP REQUIREMENTS: T/v = 25°C (See Section 4 for Waveforms and Conditions) 



AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS PARALLEL DATA TO OUTPUT DELAY 

AND CLOCK PULSE WIDTH 



Vm=1-6V. Vm=1.5V. 

Figure 1 Figure 2 


PARALLEL LOAD PULSE WIDTH, 
PARALLEL LOAD TO OUTPUT DELAY AND 
PARALLEL LOAD TO CLOCK RECOVERY TIME 


MASTER RESET PULSE WIDTH, 
MASTER RESET TO OUTPUT DELAY AND 
MASTER RESET TO CLOCK RECOVERY TIME 






















ISCTIOn 6 
9SOO Sene/ 
Dcito f heel/ 
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DESCRIPTION 

The 9300 is a high speed 4-Bit Parallel Ac¬ 
cess Shift Register useful for a wide variety 
of register and counting applications. It fea¬ 
tures fully synchronous parallel and serial 
data transfers. The Master Reset is asyn¬ 
chronous, and clears the register when 
LOW. 


FEATURES 

• Buffered clock and control Inputs 

• Shift right and parallel load capability 

• Fully synchronous data transfers 

• J-K (D) Inputs to first stage 

• Complement output from last stage 

• Asynchronous Master Reset 


LOGIC SYMBOL 



PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0X to +7S°C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55°C to -»-125°C 

Plastic DIP 

N9300N 


Ceramic DIP 

N9300F 

S9300F 

Flatpak 


S9300W 


MR [T] 


Tel vcc 

J u 


'Til Qo 

K [T 


TT] Qi 

Do 


Til 02 

Di [T 


TT] 03 

D2 [T 


TT] 03 

D3 [T 


To] CP 

GND 


Tl Pi 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^) 


PINS 

DESCRIPTION 


LIMITS 

CP 

Clock (active HIGH going edge) input 

l|H (mA) 
l|L (mA) 

80 

-3.2 

D 0 -D 3 

Parallel Data inputs 

< < 

40 

- 1.6 

J 

First stage J (active HIGH) input 

l|H (M) 

IlL (mA) 

40 

- 1.6 

K 

First stage K (active LOW) input 

< < 

40 

- 1.6 

PE 

Parallel Enable (active LOW) input 

l|H (mA) 
l|L (mA) 

92 

-3.7 

MR 

Master Reset (active LOW) input 

l|H <mA) 
l|L (mA) 

40 

- 1.6 

Q 0 -Q 3 

Parallel outputs 

lOH (aA) 
lOL (mA) 

-480 

9.6 

Q 3 

Complementary lost stage output 

lOH (mA) 
lOL (nfiA) 

-640 

12.8 
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FUNCTIONAL DESCRIPTION 

The functional characteristics of the 9300 4- 
Bit Parallel-Access Shift Register are indi¬ 
cated in the Logic Diagram and Function Ta¬ 
ble. The device is useful in a wide variety of 
shifting, counting and storage applications, 
it performs serial, parallel, serial to parallel, 
or parallel to serial data transfers at very 
high speeds. 

The 9300 operates on two primary modes: 
shift right (Qq—»Q l) and parallel load, which 
are controlled by the state of the Parallel 
Enable (PE) Input. Serial d^a enters the first 
^-flop (Qq) via the J and K inputs when the 
PE input is HIGH, and is shifted one bit in the 
direction Qq—>Q i—>Q 2 —>Q 3 following each 
LOW-to-HIGH clock transition. The J and K 
inputs provide the flexibility of the JK type 
input for special applications and, by tying 
the two pins together, the simple D type in¬ 
put for general applications. The device ap¬ 
pears asjfour common clocked D flip-flops 
when the PE input is LOW. After the LOW-to- 
HIGH clock transition, data on the parallel 
Inputs (D 0 -D 3 ) is transferred to the respec¬ 
tive Qo’Qa outputs. Shift left operation 
( 03 —^ 02 ) can be achieved by tying the Qn 
outputs to the Dn-i Inputs and holding the 
PE Input LOW. 

All parallel and serial data transfers are syn¬ 
chronous, occuring after each LOW-to-HIGH 


MODE SELECT-FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODES 

MR 

CP 

PE 

J 

K 

Dn 

Qo 

Qi 

02 

03 

Q 3 

Asynchronous Reset 

L 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

Shift, Set First Stage 

H 

t 

h 

h 

h 

X 

H 

90 

91 

92 

92 

Shift, Reset First Stage 

H 

t 

h 

1 

1 

X 

L 

90 

91 

92 

92 

Shift, Toggle First Stage 

H 

t 

h 

h 

1 

X 

90 

90 

91 

92 

92 

Shift, Retain First Stage 

H 

t 

h 

1 

h 

X 

90 

90 

91 

92 

92 

Parallel Load 

H 

t 

1 

X 

X 

dn 

do 

dl 

d 2 

.d3 

d3 


H = HIGH Voltage Level. 

L = LOW Voltage Level. 

X = Don’t care. 

I = LOW Voltage level one setup time prior to the LOW-to-HIGH clock transition, 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition, 
dn (q^)) = Lower case letters indicate the state of the referenced input (or output) one 
setup time prior to the LOW-to-HIGH clock transition. 

I = LOW-to-HIGH clock transition. 

clock transition. The 9300 utilizes edge-trig¬ 
gering, therefore, there is no r^triction on 
the activity of the J, K, Dn, and PE inputs for 
logic operation, other than the setup and 
release time requirements. 

A LOW on the asynchronous Master Reset 
(MR) input sets all Q outputs LOW, indepen¬ 
dent of any other input condition. 


LOGIC DIAGRAM 


J K Do 


(2) (3) (4) 



Vcc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 





fc>CP 








ll>CP 




pcp 


(12) I I (11) 
Q 3 Q 3 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Max 

Iqs 

Output short circuit current 

Vec = Max. VquT = OV 

-20 

-80 

mA 

Ice 

Supply current 

Vec = Max, 

Mil 


86 

mA 

Com 


92 

mA 


AC CHARACTERISTICS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Max 

^MAX Maximum clock frequency 

Figure 1, C|_ = 15pF 

30 


MHz 

^PLH Propagation delay 

^PHL Clock to output 

Figure 1, Cl = 15pF 


22 

26 

ns 

ns 

*PHL Propagation delay ^ to output 

Figure 2, Cl = 15pF 


37 

ns 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 





LIMITS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

UNIT 

tw(L) 

Clock pulse width (LOW) 

Figure 1, Cl = 16pF 

17 


ns 

tw 

Master Reset pulse width 

Figure 2 , Cl = 15pF 

25 


ns 

*s 

Setup time J, K and Data to Clock 

Figure 3, Cl = 15pF 

20 


ns 

th 

Hold time J, K and Data to Clock 

Figure 3, Cl = 16pF 

0 


ns 

^S 

Setup time PE to Clock 

Figure 4, Cl = 15pF 

39 


ns 

th 

Hold time ^ to Clock 

Figure 4, Cl = 15pF 

-5.0 


ns 

tree 

Recovery time MR to Clock 

Figure 2, Cl = 15pF 

25 


ns 


NOTE 

b. For family dc characteristics use the 54/74 limits shown on the inside front cover. 


AC WAVEFORMS 



MASTER RESET PULSE WIDTH, MASTER RESET TO OUTPUT 
DELAY & MASTER RESET TO CLOCK RECOVERY TIME 

MR ^ 

v__ 

1 




___ 






^trec—► 


CP 



7 









'PHL 



Q 




/ 

Vm=1.5V 



Figure 2 
















AC WAVEFORMS (Com d) 


DATA SETUP AND HOLD TIMES 




) 



l-H— th(M 


On 




Vm = 1.5V 

The shaded areas indicate when the input is permitted to change for 
predictable performance. 

Figure 3 
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LOGIC SYMBOL 


DESCRIPTION 

The 9308 is a Dual 4-Bit Transparent Latch. 
Each 4-bit latch has a 2-input enable gate 
for easy expansion and an asynchronous 
Master Reset to clear the latch. When both 
Enable inputs (Eq & E-|) are LOW, the data 
on the D inputs is loaded into the latch and 
appear at the outputs. A HIGH on either Eq 
or El will latch the data and hold the outputs 
stable. 


FEATURES 

• Two independent 4-bit latches 

• 2-input enable gates for easy 
expansion 

• Asynchronous Master Reset 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 
Vcc=5V±5%; Ta= 0°C to -I-75X 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55“C to +125°C 

Plastic DIP 

N9308N 


Ceramic DIP 

N9308F 

S9308F 

Flatpak 


S9308Q 


2 3 4 6 8 10 14 15 16 18 20 22 



Vcc = Pin 24 
GND = Pin 12 


PIN CONFIGURATION 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

DESCRIPTION 


LIMITS 

Dq-Ds 

Parallel Latch inputs 

I|h(mA) 

l|L(mA) 

60 

-2.4 

Eq.Ei 

Enable (active LOW) inputs 

I|H(mA) 

l|L(mA) 

40 

-1.6 

MR 

Master Reset (active LOW) inputs 

I|H(mA) 

40 

-1.6 

Qq-Qs 

Parallel Latch outputs 

Ioh(mA) 

lOL(mA) 

-720 

14.4 


smnDtics 
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FUNCTIONAL DESCRIPTION 

The 9308 has two independent 4-bit trans¬ 
parent latches. Each 4-bit latch is contrdled 
by a 2-input active LOW Enable gate (Eq & 
E^). When both Eq & E^ are LOW, the data 
enters the latch and appears at the output. 
The out|:^ts follow the data inputs as long as 
Eq and E-| are LOW. The data on the D in¬ 
puts one setup time before the LOW-to-HIGH 
transition of Eq or E-j will be stored in the 
latch. The latched outputs remain stable as 
long as either Eq or Ei is HIGH. 

Each 4-bit latch has an active LOW asyn¬ 
chronous Master Reset (PR) input. When 
LOW, the MR input overrides the data and 
enable inputs and sets the four latch outputs 
LOW. 


MODE SELECT—FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

MB 

EO 

E1 

On 

Qn 

Reset (clear) 

L 

X 

X 

X 

L 

Enable latch 

H 

L 

L 

L 

L 


H 

L 

L 

H 

H 

Latch data 

H 

t 

L 

I 

L 


H 

L 

t 

h 

H 


H = HIGH voltage level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH Enable transition 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH Enable transition 
X = Don’t care 

I = LOW-to-HIGH Enable transition 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE***’ 





LIMITS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

UNIT 

los 

Output short circuit current 

Vcc = Max, VquT = 0 

*-20 

-70 

mA 

>CC 

Supply current 

Vcc == Max, All Inputs = OV 


100 

mA 


NOTE 

b. For family dc characteristics use the 54/74 limits shown on the inside front cover. 
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AC CHARACTERISTICS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

(Mil) S9308 

(Com) N9308 

UNIT 

Min 

Max 

Min 

Max 

tPLH 

Propagation delay 

Figure 1 


30 


35 

ns 

tPHL 

Enable to output 


18 


22 

ns 

tPLH 

Propagation delay 

Figure 2 


20 


23 

ns 

tPHL 

Data to output 


18 


20 

ns 

<PHL 

Propagation delay 

MR to output 

Figure 3 


20 


22 

ns 


AC SETUP REQUIREMENTS: = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

(Mil) S9308 

(Com) N9308 

UNIT 

Min 

Max 

Min 

Max 

tw 

Enable pulse width 

Figure 1 

15 


18 


ns 

tw 

Master Reset pulse width 

Figure 3 

15 


18 


ns 

ts(H) 

Setup time HIGH Data to Enable 

Figure 4 

6.0 


10 


ns 

th(H) 

Hold time HIGH Data to Enable 

Figure 4 

-4.0 


- 2.0 


ns 

ts(L) 

Setup time LOW Data to Enable 

Figure 4 

10 


12 


ns 

th(L) 

Hold time LOW Data to Enable 

Figure 4 

4.0 


8.0 


ns 

th(L) 

Hold time LOW Enable to 

Master Reset to load HIGH 

Figure 3 

10 


12 


ns 


AC WAVEFORMS 


PROPAGATION DELAY 

DATA TO OUTPUT 

Dn 

■A^vm -5(4*vm 

|\ . /I 



On 

—^ v~ 

-4^vm -^vm 

Vm = 1.6 V 

Figure 2 
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DESCRIPTION FEATURES 

The 9309 is a monolithic, high speed, Dual • Multifunction capability 

Four-Input digital Multiplexer circuit, con- • 25n8 through delay 

sisting of two multplexing circuits with com- • On-ChIp select logic decoding 

mon input select logic. Each circuit contains • Fully buffered complementary outputs 

four inputs and fully buffered complementary 
outputs. In addition to multiplexer operation, 
the 9309 can generate any two functions of 
three variables. Active pullups in the outputs 
ensure high drive and high speed perfor¬ 
mance. Because of its high speed perfor¬ 
mance and on-chip select decoding, the 
9309 may be cascaded to mulitple levels so 
that any number of lines can be multiplexed 
onto a single output buss. 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


LOGIC SYMBOL 



12 11 10 9 

_ LI LI.^ 

4 5 6 7 

I I I I 

13 — 

■Oa ha l2a t3a , 

So ' 

lOb llb l2b l3b 


3 — 

S1 

Za Za 

2b Zb 



Y I 

14 15 

2 1 

Vcc = Pin 16 

GND = Pin 8 


PIN CONFIGURATION 

1- —-1 


PACKAGES 

COMMERCIAL RANGES 

Vcc= 5V±5%; T/^=0“C to -»-70'C 

MILITARY RANGES 

Vcc=5Y± 10%; Ta=- 55°C to +125X 

Plastic DIP 

N9309N 


Ceramic DIP 

N9309F 

S9309F 

Flatpak 


S9309W 


Zb \T 


le] Vcc 

Zb [T 


XI 

Si [T 


X] Za 

lOb QI 


Ts] So 

'lb IX 


XI 'Oa 

'2b [T 


m 'la 

'3b [T 


X] '2a 

GND IX 


X '3a 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


LIMITS 

Sq.Si 

Common Select inputs 

l|H (mA) 
l|L (mA) 

40 

-1.6 


Data inputs from Source “0” 

l|H (mA) 
l|L (nA) 

40 

-1.6 

ha-hb 

Data inputs from Source “1” 

l|H (M) 
l|L (mA) 

40 

-1.6 

I2a.l2b 

Data inputs from Source “2” 

l|H (mA) 
l|L (mA) 

40 

-1.6 

•3a.>3b 

Data inputs from Source “3” 

l|H (mA) 
l|L (mA) 

40 

-1.6 

Za.Zb 

Multiplexer outputs 

IQH (mA) 

IqL (p^A) 

-800 

16 

Za.Zb 

Complementary multiplexer outputs 

•oh (mA) 

lOL (Pf^A) 

-800 

16 


siqnotics 
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FUNCTIONAL DESCRIPTION 


TRUTH TABLE 


The 9309 is a dual four-input multiplexer. It 
provides the ability to select two bits of ei¬ 
ther data or control from up to four sources, 
in one package. 

SELECT INPUTS 

INPUTS 

OUTPUTS 

So 

Si 

* 0 a 

ha 

l 2 a 

l3a 

Za 

Za 

The 9309 dual four-input multiplexer is the 

L 

L 

L 

X 

X 

X 

L 

H 

logical implementation of a two-pole four- 

L 

L 

H 

X 

X 

X 

H 

L 

position switch, with the position of the 

H 

L 

X 

L 

X 

X 

L 

H 

switch being set by the logic levels supplied 

H 

L 

X 

H 

X 

X 

H 

L 

to the two select inputs. Both assertion and 

L 

H 

X 

X 

L 

X 

L 

H 

negation outputs are provided for both 

L 

H 

X 

X 

H 

X 

H 

L 

multiplexers. The logic equations or the out- 

H 

H 

X 

X 

X 

L 

L 

H 

puts are shown below; 

H 

H 

X 

X 

X 

H 

H 

L 

“ lOa • S-j • Sq + ha* Si *80 + l 2 a• Si • Sq 

So 

Si 

*Ob 


l 2 b 

*3b 

Zb 


+ 'Sa* Si • Sq 

hb 

Zb 

“ lOb • Si • Sq •+■ 1 1 b • 81 • $0 + l 2 b • S 1 • Sq 

L 

L 

L 

X 

X 

X 

L 

H 

+ ISb • Si • So 

L 

L 

H 

X 

X 

X 

H 

L 

A common use of the 9309 would be the 

H 

L 

X 

L 

X 

X 

L 

H 

moving of data from a group of registers to a 

H 

1 

L 

u 

X 

V 

H 

V 

X 

1 

X 

V 

H 

1 

L 

14 

common output buss. The particular register 

L 

1 

n 

LJ 

A 

V 

A 

V 

L 

14 

A 

V 

L 

14 

n 

1 

from which the data came would be deter¬ 

L 

n 

A 

A 

li 

A 

n 

L 

mined by the state of the select inputs. A 

H 

H 

X 

X 

X 

L 

L 

H 

less obvious use is as a function generator. 

H 

H 

X i 

X 

X 

H 

H 

L 


The 9309 can generate any two functions of 
three variables. This is useful for implement* 
ing random gating functions. 


L = LOW voltage level 
H = HIGH voltage level 
X = Don’t care 


LOGIC DIAGRAM 



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 


LIMITS 


TEST CONDITIONS 

Min 

Max 

UNIT 

IqS 

Output short circuit current 

Vcc = Max, VquT = OV 

-20 

-70 

mA 

•cc 

Supply current 

Vcc = Max 


44 

mA 


NOTE 

b. For family dc characteristics use the 54/74 limits shown on the inside front cover. 
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AC CHARACTERISTICS: = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Max 

tPLH Propagation delay 

tPHL Select to Z output 

Figure 1, Cl = 15pF 


32 

32 

ns 

ns 


AC WAVEFORMS 


WAVEFORM FOR NON-INVERTING OUTPUTS 

p;_ / 

^Vm 

] 





Vm= 1.6V 


Figure 1 















DESCRIPTION 

The 9314 is a multifunctional 4‘Bit Latch. 
The latch is designed for general purpose 
storage applications in high speed digital 
systems. All inputs feature diode clamping 
to reduce negative line transients. All out- 
puts have active pull-up circuitry to provide 
high capacitance drive and to provide low 
impedance in both logic states for good ac 
noise immunity. 


FEATURES 

• Can be used as single Input D latches 
or set reset latches 

• Active level LOW Enable Gate Input 

• Overriding Master Reset 

• 25 ns through delay 


LOGIC SYMBOL 


1 3 2 4 14 6 5 7 11 



Vcc = Pin16 
GND = Pin 8 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0“C to +75“C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55X to +125X 

Plastic DIP 

N9314N 


Ceramic DIP 

N9314F 

S9314F 

Flatpak 


S9314W 


PIN CONFIGURATION 


1 u 


Til Vcc 

^ [T 


Tb] Qo 

Do [T 


il] ri 

Di [T 


H] Q1 

S2 [T 


H] 02 

D2 [T 



D3 [T 


~iol 03 

GND [T 


Tl MR 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE^^) 


PINS 

DESCRIPTION 


LIMITS 

E 

Enable (active LOW) input 

< < 

J j 

40 

“ 1.6 

D 0 -D 3 

Data inputs 

l|H (mA) 
l|L (mA) 

60 

“2.4 

S 0 -S 3 

Set (active LOW) inputs 

l|H (M) 
l|L (mA) 

40 

“ 1.6 

MR 

Master Reset (active LOW) inputs 

l|H (mA) 
l|L (mA) 

40 

“ 1.6 

Q0-Q3 

Latch outputs 

II 

“800 

16 
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FUNCTIONAL DESCRIPTION 

Latch operation: The 9314 consists of four 
latches with a common active LOW enable 
and active LOW master reset. When the 
common enable goes HIGH, data present in 
the latches Is stored and the state of a latch 
Is no longer affected by the S and D Inputs. 
The master reset when activated overrides 
all other input conditions forcing all latch 
outputs LOW. 

Each of the four latches can be operated in 
one of two modes: 

D type latch: For D type operation the S 
Input of a latch is held LOW. While the com¬ 
mon enable is active the latch output follows 
the D input. Information present at the latch 
output is stored in the latch when the enable 
goes HIGH. 


Set/Reset latch: During set/reset oper¬ 
ation when the common enable is LOW a 
latch is reset by a LOW on the D input, and 
latch will be reset. When the enable goes 
HIGH, the latch remains in the last state pri¬ 
or to the LOW to HIGH transition. 

The two modes of operation of the 9314 
latches are shown in the Truth Table. 


FUNCTION TABLE 






S 


OPERATION 

MR 

E 

D 

On 

D Mode 

H 

L 

L 

L 

L 


H 

L 

H 

L 

H 


H 

H 

X 

X 

Qn—1 

R/S Mode 

H 

L 

L 

L 

L 


H 

L 

H 

L 

H 


H 

L 

L 

H 

L 


H 

L 

H 

H 

Qn—1 


H 

H 

X 

X 

Qn-1 

Reset 

L 

X 

X 

X 

L 


X = Don’t care 
L = LOW voltage level 
H = HIGH voltage level 
Qn_l = Previous output state 
Qp = Present output state 


LOGIC DIAGRAM 



Vcc = P'” 16 
GND = Pin 8 

( ) = denotes pin numbers 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE<'’J 





LIMITS 



PARAMETER 

TEST CONDITIONS 

Min 

Max 

UNIT 

los 

Output short circuit current 

Vcc == Max, VoUT = OV 

“20 

-70 

mA 

•cc 

Supply current 

Vcc = Max 


56 

mA 


NOTE 

b. For family dc characteristics use the 64/74 limits shown on the inside front cover. 


sinnotics 
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AC CHARACTERISTICS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Max 

*PLH Propagation delay 

^PHL Enable to output 

Figure 1, Cl = 


24 

24 

ns 

ns 

*PLH Propagation delay 

tpHL Data to output 

Figure 2 , Cl = 16pF 


12 

24 

ns 

ns 

Propagation delay 

MR to output 

Figure 3. Cl = 16pF 


18 

ns 

Propagation delay 

Set to output 

Figure 3, Cl = 15pF 


24 

ns 


AC SETUP REQUIREMENTS: Ta = 25X (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Max 

tw 

Enable pulse width 

Figure 1 

18 


ns 

*w 

Master Reset pulse width 

Figure 3 

18 


ns 

ts(H) 

Setup time HIGH Data to Enable 

Figure 4 

6.0 


ns 

th(H) 

Hold time HIGH Data to Enable 

Figure 4 

0 


ns 

ts(L) 

Setup time LOW Data to Enable 

Figure 4 

18 


ns 

th(L) 

Hold time LOW Data to Enable 

Figure 4 

6.0 


ns 

ts(H) 

Setup time HIGH Data to 
positive going Set input 


8.0 


ns 

‘h(L) 

Hold time LOW Data to positive 
going Set input 


8.0 


ns 


AC WAVEFORMS 


PROPAGATION DELAY 

ENABLE TO OUTPUT AND ENABLE PULSE WIDTH 

' V 


/ 
















r 7 

i 




k.-i 


Qn 





Vm = 1.5 V 


Figure 1 




PROPAGATION DELAY 
DATA TO OUTPUT 



1.5V 


Figure 2 
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SET AND MASTER RESET 
TO OUTPUT DELAYS AND PULSE WIDTHS 








LOGIC SYMBOL 


DESCRIPTION 

The 9324 is a high speed Expandable Com¬ 
parator which provides comparison be¬ 
tween two 5-bit words and gives three out¬ 
puts, “less than”, “greater than” and “equal 
to”. A HIGH level on the active LOW enable 
input forces all three outputs LOW. 


FEATURES 

• Three separate outputs. . . A<B, 
A>B, A=B 

• Easily expandable 

• Active low level enable Input 

• High drive output circuitry 

• Input clamp diodes limit high speed 

• Termination effects 


13 12 11 10 9 3,4 5 6 7 



Vcc = Pin 16 
GND = Pin 8 


PIN CONFIGURATION 


'[I 


^ Vcc 

A<B [T 


IE] A>B 

Bo [T 


"iTI A=B 

Bi [T_ 


EE] Ao 

B2 [T 


Zl 

B3 IZ 


Zl A2 

B4 \T 


To] A3 

GND [T 


m 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta= 0"C to -»-75‘'C 

MILITARY RANGES 

Vcc=5V± 10%; Ta=- 55‘‘C to +125“C 

Plastic DIP 

N9324N 


Ceramic DIP 

N9324F 

S9324F 

Flatpak 


S9324W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 

DESCRIPTION 


LIMITS 

E 

Enable (active LOW) input 

l|H UA) 
l|L (mA) 

80 

-3.2 

Ao’A4 

Operand “A” inputs 

l|H (aA) 
l|L <n>A) 

80 

-3.2 

B 0 -B 4 

Operand “B” inputs 

l|H (M) 
l|L (mA) 

80 

-3.2 

A<B 

A less than B output 

Iqh (mA) 

Iql (mA) 

-800 

16 

A>B 

A greater than B output 

Iqh (mA) 

Iql (mA) 

-800 

16 

A=B 

A equal to B output 

•oh 0 .A) 
Iql (mA) 

-800 

16 
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FUNCTIONAL DESCRIPTION 

The 9324 6 -blt comparator uses combin¬ 
ational circuitry to directly generate “A 
greater than B” and “A less than B” outputs. 
As evident from the logic diagram, these 
outputs are generated in only three gate de¬ 
lays. The “A equals B” output is generated in 
one additional gate delay by decoding the 
“A neither less than nor greater than B” con¬ 
dition with a NOR gate. All three outputs are 
activated by the active LOW Enable input 
(E). 

Tying the A > B output from one device into 
an A input on another device and the A < B 
output Into the corresponding B input per¬ 
mits easy expansion. 

The A 4 and B 4 inputs are the most 
significant inputs and Aq, Bq the least sig¬ 
nificant. Thus if A 4 is HIGH and B 4 is LOW, 
the A > B output will b^HIGH regardless of 
all other inputs except E. 

LOGIC DIAGRAM 


A4 A3 A2 Ai Ao E 



Vqc == P'f’ 16 
GND = Pin 8 
( ) = Pin numbers 


TRUTH TABLE 


INPUTS 

OUTPUTS 

E 

Ay 

By 

A < B 

A > B 

A = B 

H 

X 

X 

L 

L 

L 

L 

Word A 

= Word B 

L 

L 

H 

L 

Word A > Word B 

L 

H 

L 

L 

Word B > Word A 

H 

L 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Either HIGH or LOW voltage level 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE**’) 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Max 

•os 

Output short circuit current 

Vcc = Max, Vqut = OV 

-20 

-70 

mA 

•cc 

Supply current 

Vcc = Max 


81 

mA 


NOTE 

b. For family dc characteristics use the 54/74 limits shown on the inside front cover. 


smnDtics 
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AC CHARACTERISTICS: Ta = 2S°C (See Section 4 for Test Circuits and Conditions 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Max 

tPLH Propagation delay 

*PHL OdXSL to A=B output 

Figure 2, Cl = 15pF 


48 

46 

ns 

ns 

tPLH Propagation delay 

tpHL Enable to A=B output 

Figure 1, Cl = 16pF 


17 

16 

ns 

ns 

^PLH Propagation delay 

tPHL A input to A>B output 

Figure 2, Cl = 16pF 


28 

23 

ns 

ns 

tPLH Propagation delay 

^PHL A A<B output 

Figure 1, Cl = 16pF 


37 

29 

ns 

ns 


AC WAVEFORMS 


WAVEFORM FOR INVERTING OUTPUTS 

VIN 

V- 



VOUT Vm 


> 

•q 

II 

> 


Figure 1 



WAVEFORM FOR NON-INVERTiNG OUTPUTS 

V|N -X-Vm 

|\ i 

^Vm 


1 

|-^tpLH-*4 

VOUT -4^Vm 

^VM 

Vm= 1.5 V 


Figure 2 













DESCRIPTION 

The “9334” is an 8-Bit Addressable Latch 
with these control inputs; three Address in¬ 
puts (Aq, A-|, A 2 ). an active LOW Enable 
input (E) and an active LOW Clear input 
(CLR). Each latch has a common D input and 
a separate Q output. The “9334” combines 
the features of a 1-of-8 demultiplexer and 8- 
bit transparent latch into one sixteen pin 
package. 


FEATURES 

• Combines demultiplexer and 8-bit 
latch 

• Serial-to-Parallel capability 

• Output from each storage bit available 

• Random (Addressable) data entry 

• Easily expandable 

• Common Clear input 

• Useful as dual 1-of-8 active HIGH 
decoder 

• See 54LS/74LS259 for low power 
version 

• See the NE590 for 250mA output 
version 


LOGIC SYMBOL 



ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; T/v= 0“C to +75^C 

MILITARY RANGES 

Vcc=5V+ 10%! Ta=- 55“C to +125'>C 

Plastic DIP 

N9334N 


Ceramic DIP 

N9334F 

S9334F 

Flatpak 


S9334W 


PIN CONFIGURATION 


Ao [T 


Til vcc 

A1 [T 


Tsl CLR 

A2 [T 


TT] E 

Qo \T 


TTl D 

Qi [T 


Til 07 

02 \T 


HI Q6 

03 (T 


To] 05 

GND [T 


Tl 04 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<^> 


PINS 

DESCRIPTION 


LIMITS 


Address inputs 

l|H (mA) 
l|L (mA) 

40 

-1.6 

D 

Data input 

< < 

40 

-1.6 

E 

Enable (active LOW) input 

< < 

60 

-2.4 

CLR 

Clear (active LOW) input 

l|H <mA) 
l|L (mA) 

40 

-1.6 

Q0-Q7 

Parallel Latch outputs 

•oh (M) 

lOL (^A) 

-720 

9.6 


Binnotios 
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FUNCTIONAL DESCRIPTION 

The “9334” Addressable Latch has four dis¬ 
tinct modes of operation and are selectable 
by controlling the Clear and Enable inputs 
(see the function table). In the addressable 
latch mode, data at the Data (D) inputs is 
written into the addressed latches. The ad¬ 
dressed latches will follow the data input 
with all unaddressed latches remaining in 
their previous states, in the memory mode, 
all latches remain in their previous states 


and are unaffected by the data or address 
inputs. To eliminate the possibility of enter¬ 
ing erroneous data in the latches, the enable 
should be held HIGH (inactive) while the ad¬ 
dress lines are changing. In th e 1-of -8 de- 
coding or demultiplexing mode, (CLR = E = 
LOW) addressed outputs will follow the lev¬ 
el of the D inputs with all other outputs LOW. 
In the clear mode, all outputs are LOW and 
uneffected by the address and data inputs. 


MODE SELECT—FUNCTION TABLE 


OPERATING 

INPUTS 

OUTPUTS 

MODE 

CLS 

E 

D 

Ao 

Al 

A2 

O 

O 

0 

02 

Q3 

Q4 

Qs 

Qe 

Q? 

Clear 

L 

H 

X 

X 

X 

X 

L L 

L 

L 

L 

L 

L 

L 

Demultiplex 

L 

L 

d 

L 

L 

L 

Q=d L 

L 

L 

L 

L 

L 

L 

(active HIGH 

L 

L 

d 

H 

L 

L 

L Q=d 

L 

L 

L 

L 

L 

L 

decoder 

L 

L 

d 

L 

H 

L 

L L 

O 

II 

a. 

L 

L 

L 

L 

L 

when D=H) 

• 

• 

• 

L 

• 

• 

• 

L 

• 

• 

• 

d 

• 

• 

• 

H 

• 

• 

• 

H 

• 

• 

• 

H 

• • 

• • 

• • 

L L 

• 

• 

• 

L 

• 

• 

• 

L 

• 

• 

• 

L 

• 

• ' 

• 

L 

• 

• 

• 

L 

O 

II • • • 

GL 

Store 

(do nothing) 

H 

H 

X 

X 

X 

X 

qo qi 

Qa 

93 

94 

95 

96 

97 

Addressable 

H 

L 

d 

L 

L 

L 

Q=d qi 

q2 

93 

94 

95 

96 

97 

latch 

H 

L 

d 

H 

L 

L 

qo Q=d 

92 

93 

94 

95 

96 

97 


H 

• 

• 

L 

• 

• 

d 

• 

• 

L 

• 

• 

H 

• 

• 

L 

• 

• 

qo 

• • 

• • 

Q=d 

• 

• 

93 

• 

• 

94 

• 

• 

95 

• 

• 

96 

• 

• 

97 

• 

• 


• 

H 

• 

L 

• 

d 

• 

H 

• 

H 

• 

H 

• • 

qo qi 

• 

92 

• 

93 

• 

94 

• 

95 

• 

96 

• 

Q=d 


H = HIGH voltage level steady state 
L = LOW voltage level steady state 
X = Don’t care 

d = HIGH or LOW data one setup time prior to LOW-to-HIGH Enable transition 
q = Lower case letters indicate the state of the referenced output established during the 
last cycle in which it was addressed or cleared. 
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AC CHARACTERISTICS: T/v = 25®C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Max 

*PLH Propagation delay 

tPHL Enable to output 

Figure 1, Cl = 16pF 


23 

24 

ns 

ns 

*PLH Propagation delay 

tpHL Data to output 

Figure 2, Cl = 15pF 


36 

24 

ns 

ns 

tPLH Propagation delay 

*PHL Address to output 

Figure 3, Cl = 16pF 


35 

36 

ns 

ns 

tpHL Propagation delay clear to output 

Figure 4, Cl = 16pF 


26 

ns 


AC SETUP REQUIREMENTS: Ta = 25°C (See Section 4 for Test Circuits and Conditions) 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

Min 

Max 

tw 

Enable pulse width 

Figure 1 

17 


ns 

tw 

Clear pulse width 

Figure 4 

17 


ns 

ts<H) 

Setup time HIGH Data to Enable 

Figure 5 

20 


ns 

»h(H) 

Hold time HIGH Data to Enable 

Figure 5 

0 


ns 

ts(L) 

Setup time LOW Data to Enable 

Figure 5 

17 


ns 

th(L) 

Hold time LOW Data to Enable 

Figure 6 

0 


ns 

ts 

Setup time Address to 

Enable (See Note c) 

Figure 6 

5.0 


ns 

th 

Hold time Address to 

Enable (See Note d) 

Figure 6 

5.0 


ns 


NOTES 


c The Address to Enable setup time is the time before the HIGH-to-LOW Enable transition 
that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 

d. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition 
that the Address must be stable so that the correct latch is addressed and the other 
latches are not affected. 


AC WAVEFORMS 


PROPAGATION DELAY ENABLE TO OUTPUT I 


AND ENABLE PULSE WIDTH 


r 



^-^ 

—‘— 1 


^Vm ^ 





On 



Vm= 1.5V 




Figure 1 
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8T Interfciee ferie/ 
DqIq Iheel/ 




The following tables contain the dc electrical characteristics 
for most of the 8T series of Interface devices. You will find some 
of the dc characteristics duplicated on the individual data 
sheets. The dc data for the 8T125/126/127/128/129 and 
8T363 is contained only on the Individual data sheets and does 
not appear in the following tables. 


SiOilDtiCS 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8T04 

8T05 

8T06 

8T09 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

V|H input HIGH voltage 

Guaranteed input HIGH 
threshold voltage 





i 

2.0 

i 

2.0 

V|L Input LOW voltage 

Guaranteed input LOW 
threshold voltage 

i 

0.8 

i 

0.8 


0.8 

i 

0.8 

^CO Input clamp diode 
voltage 


i 

-“1.5 

i 

-1.5 


-1.5 

i 

-1.6 

Vbd Input breakdown 
voltage 

Vec = Max, 
l||s| = 10mA 

all 

6.5 





i 

5.5 

Vql Output LOW voltage 

Vqc “ Min 

RBO 

0.4 

Iql == 4.8mA 

RBO 

0.4 

•OL ~ 4.8mA 

RBO 

0.4 

Iql ” 4,8mA 


0.4 

•OL “ 40mA 

Vqc “ Min 

i 

0.6 

lOL = 40mA 


0.3 

Iql “ SOOjuA 

A-G 

0.5 

•OL “ 40mA 



Vqh Output HIGH voltage 

Vec = Min 

RBO 

3.1 

•oh = -160juA 

RBO 

3.1 

Iqh = ~160|iiA 

RBO 


all 

2.4 

Iqh = ■“5.2mA 

Vqc “ Min 



A-G 

3.9 

Iqh = “600mA 



■ 


lOH Output HIGH current 
(open collector) 

Vec “ Min 

A-G 

100 

VoUT = 6V 



A-G 

100 

VoUT = 6V 


1 

IqzH Output “off” current 
HIGH <3-8tate) 

Vec = Max 

VqUT = 2.4V 







all 

-40 

Iqzl Output “off” current 
LOW (3-state) 

Vec = Max 

VOUT = 0-4V 







all 

40 

IlH Input HIGH current 

Vec = Max, 

V||s| = 4.6V 

RBI 

LT 

Bl 

a-d 

40 ! 

160 i 
80 
80 

. . 1 

RBI 

LT 

Bl 

a-d 

40 

160 

80 

80 

RBI 

LT 

Bl 

a-d 

40 

160 

80 

80 

all 

40 

l|L Input LOW current 

Vec = Max 

V|N = 0.4V 

RBI 

LT 

Bi 

a-d 

-1.2 

-10 

-2.2 

-1.6 

RBI 

LT 

Bl 

a-d 

-1.2 

-10 

-2.2 

-1.6 

RBI 

LT 

Bl 

a-d 

-1.2 

-10 

-2.2 

-1.6 

all 

-2.0 

IqS Output short 
circuit current 

Vec = Max 

vqut = ov 



■ 


■ 

Bl 

Q 

-40 -120 

Ice Power supply current 

Vec = Max 

nn 

75 




mm 

Qj 

65 


HHQ 

jj^QI 

85 

Com 

85 


66 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


8T10 

8T13 

8T14 

8T15 

8T18 

8T20 


Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

all 

2.0 

all 

2.0 

all 

2.0 

all 

2.0 

all 

9.0 

Dig. 

Dif. 

2.0 

4mV 

■ 

all 

0.8 

all 

0.8 

all 

0.8 

ait 

0.8 

all 

6.6 

Dig. 

Dif. 

0.8 
—4mV 

■ 

all 

-1.6 

all 

-1.5 

S.A.e 

-1.6 







■ 

all 

5.6 

all 

5.5 

S.A.e 

5.5 

all 

50 

I|)s4 = 0.1mA 



Dig. 

5.6 


all 

0.4 

Iql = 32mA 



all 

0.4 

Iql “ 16niA 

all 

-5.0 -7.0 

Iql “ 4mA 

all 

0.35 
Iql “ 7.2mA 

all 

0.4 

Iql “ 16mA 

■ 













■ 

all 

2.4 

Iqh = “5.2mA 

all 

2.4 

Iqh “ “75mA 

all 

2.6 

Iqh = “800M 

all 

6.0 7.0 

Iqh = “4mA 

all 

3.4 

lOH = “225/iA 

all 

2.4 

Iqh “ “800/iA 

■ 













■ 




80 

VOUT = 3V 










all 

-40 





■ 


■ 


■ 



all 

40 





■ 


■ 


■ 



Dn 

CP 

others 

40 

40 

60 

all 

40 

R 

s 

A 

B 

170 

40 

40 

40 

all 

40 

all 

60 

V|N = 30V 

PEC 

NEC 

CLR 

40 

40 

40 

fik 

mA 

mA 

Dn 

CP 

others 

-3.2 

-3.2 

-2.0 

all 

-1.6 

S 

A 

B 

-1.6 

-1.6 

-1.6 

all 

-1.6 

all 

-1.8 

PEC 

NEC 

CLR 

-2.4 

-2.4 

-1.6 

mA 

mA 

mA 

mA 

all 

-40 -120 

all 

-30 

all 

-60 -100 

ait 

Vo 

-26 +25 

LIT = ± 25V 



all 



Vcc 

118 

Vcc! 

60 

Vcc 

76 

Vcc 

16 

VC1 

8.4 

Vcc 

65 


Vcc 

118 

Vcc 

60 

Vcc 

76 

VeE 

-28 

VC2 

1.7 

Vee 

-20 



sinnotics 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8T22 

8T23 

8T24 

8T25 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

ViH Input HIGH voltage 

Guaranteed input HIGH 
threshold voltage 

all 

1.9 

all 

2.0 

all 

1.7 

Dis. 

stb. 

2.0 

2.0 

V|L Input LOW voltage 

Guaranteed input LOW 
threshold voltage 

all 

0.9 

all 

0.8 

all 

0.7 

Dis. 

Stb. 

0.8 

0.8 

VcD Input clamp diode 
voltage 

Vec = Min 

l||sj = —12mA 

all 

- 1.6 

all 

- 1.6 

S,A,B 

- 1.6 

Dis. 

Stb. 

- 1.6 

-1.5 

V 0 Q Input breakdown 
voltage 

Vec = Max, 
l|N “ 10mA 



all 

5.6 

S.A.B 

5.5 

Dis. 

Stb. 

5.5 

5.6 

Vql Output LOW voltage 

Vqc = Min 

all 

0.45 
Iql == 12.8mA 

all 

0.15 
Iql = “240/1A 

all 

0.4 

•OL “ 16mA 


0.4 

Iql 16mA 

Vqc = Min 









Vqh Output HIGH voltage 

Vqc = Min 


2.4 

Iqh “ “960mA 



all 

2.6 

Iqh = “800/iA 


2.8 

Iqh “ “1.5mA 

Vec Min 









Iqh Output HIGH current 
(open collector) 

Vec “ Min 



all 

40 

VoUT = 3V 




100 

VoUT = 3.9V 

•OZH Output “off” current 
HIGH (3'State) 

Vqc = Max 

VOUT = 2.4V 









•OZL Output “off” current 
LOW (3-state) 

Vec = Max 

VoUT = 0-4V 









l|H Input HIGH current 

Vec = Max. 

V|N = 4.6V 

all 

60 

all 

40 

S,A,B 

R 

40 

170 

Vr = 3.11V 

Dis. 

Stb. 

40 

40 

l|L Input LOW current 

Vec = Max 

VjN = 0.4V 

all 

- 1.6 

all 

- 1.6 

S,A,B 

- 1.6 

Dis. 

Stb. 

- 1.6 

- 1.6 

lOS Output short circuit 
current 

VeC = Max 

VoUT = OV 

all 

-10 -40 


-100 -250 



all 

-20 -70 

Ice Power supply current 

Vec = Max 

Vcc 

25 

Vcc 

60 

Vcc 

72 

Vcc 

40 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


8T26A 

8T28 

8T30 

8T31 

8T32 

8T33 

UNiT 




Min Max 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

B 

2.0 

all 

2.0 

all 

2.0 







V 

B 


all 

0.85 

all 

0.8 







V 

all 

-1.0 

ail 

-1.0 



all 

-1.0 
hN “ ~5mA 

all 

-1.0 
hN “ ”5mA 

all 

-1.0 
l||sj —5mA 

V 

all 

6.5 

all 

5.5 










Dvr 

0.6 

Iql = 48mA 

Dvr 

0.5 

Iql = 48mA 

TTL 

0.4 

Iql “ 26mA 

all 

0.56 
Iql “ 20mA 

all 

0.56 
lOL 16mA 

all 

0.56 
•OL = 16mA 


Rec 

o o 

<N 

II 

P 

Rec 

0.5 

Iql 20mA 

Bus 

O o 

(O 

II 

p 









2.4 

Iqh = “10mA 


2.4 

Iqh = “10mA 

TTL 

3.0 

Iqh = “150/LtA 

all 

2.4 

Iqh = “3.2mA 

all 

2.4 

Iqh = “3.2mA 

all 

2.4 

Iqh = “3.2mA 

V 

B 

3.26 

Iqh = “100/iA 


3.25 

Iqh = “100/iA 

MOS 

4.25 

Iqh = “1-6mA 







V 

B 




Bus 

250 

VoUT = 5.26V 







mA 

B 

100 


100 


. 


1 

. . I 

j 



mA 

B 

-100 


-100 




j 





mA 

all 

25 

all 

25 

E 

Wrap 

Rec 

MOS 

40 

40 

80 

200 

all 

100 

all 

100 

all 

100 

mA 

mA 

mA 

mA 

all 



-0.2 

E 

Wrap 

Rec 

MOS 

-1.6 

-1.6 

-3.2 

-0.5 

all 

-0.55 

all 

-0.56 

ail 

-0.55 

< < < < 

E E E E 

Dvr 

Rec 



-60 -150 

-30 -75 



all 

-20 -200 





mA 

Vcc 

87 

Vcc 

110 

Vcc 

70 

Vcc 

150 

Vcc 

160 

Vcc 

150 

mA 













mA 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8T34 

8T37 

8T38 

Pins 

Min 

Max 

Pins 

Min 

Max 

Pins 

Min 

Max 

V||-| Input HIGH voltage 

Guaranteed input HIGH 
threshold voltage 

Dis. 

Rec 

2.0 

1.8 2.5 

Dis. 

Rec 

2.0 

1.8 2.6 

Dis. 

Rec 

2.0 

1.8 2.6 

ViL Input LOW voltage 

Guaranteed input LOW 
threshold voltage 

Dis. 

Rec 

0.8 

1.06 1.65 

Dis. 

Rec 

0.8 

1.06 1.56 

Dis. 

Rec 

0.8 

1.05 1.66 

VcD Input clamp diode 

voltage 

Vqc ~ Min 
l|N “ “12mA 

all 

-1.5 

all 

-1.6 

all 

-1.5 

Vbd breakdONA/n 

voltage 

Vec = Max, 
l||vl = 10mA 

all 

5.5 

l||sj = 1.0mA 



all 

5.5 

l|fyj = 1.0mA 

Vql Output LOW voltage 

Vec Min 

Rec 

0.4 

Iql “ 16mA 

all 

0.4 

•OL “ 16mA 

Rec 

0.4 

Iql “ 16mA 

Vec “ Min 

Dvr 

0.6 

lOL “ 60mA 



Dvr 

0.5 

Iql “ 60mA 

Vqh Output HIGH voltage 

V(3c “ Min 

Rec 

2.4 

Iqh = -6.2mA 

all 

2.4 

lOH ” —400)LtA 

Rec 

2.4 

Iqh “ —6.2mA 

Vqc “ Min 

Dvr 

2.4 

Iqh “ -10.4mA 





IqH Output HIGH current 

(open collector) 

Vqc “ Min 





Dvr 

100 

•OZH Output “off" current 

HIGH (3-state) 

Vec = Max 

VOUT = 2.4V 


100 





lOZL Output “off" current 

LOW (3-state) 

Vec = Max 

VoUT = 0-4V 


-100 





l|H Input HIGH current 

Vec = Max, 

V|N = 4.6V 

all 

60 

Dis. 

Rec 

80 

50 

Dis. 

Rec 

60 

100 

l|L Input LOW current 

Vec = Max 

V||s| = 0.4V 

ail 

-1.6 

Dis. 

Rec 

-3.2 

-0.05 

Dis. 

Rec 

-1.6 

-0.05 

lOS Output short circuit 

current 

Vec = Max 

VoUT = OV 

Rec 

Dvr 

-18 -55 

-60 -106 

all 

-18 -55 

Rec 

-18 -55 

Ice Power supply current 

Vec = Max 

Vcc 

60 

Vcc 

60 

Vcc 

60 
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8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


8T INTERFACE DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8T97 

8T98 

8T380 

UNIT 

Pins 

Min Max 

Pins 

Min Max 

Pins 

Min Max 

V|H Input HIGH voltage 

Guaranteed input HIGH 
threshold voltage 

all 



2.0 

ail 

2.0 2.5 

V 

V|L Input LOW voltage 

Guaranteed input LOW 
threshold voltage 

all 



0.8 

all 

1.1 1.6 

V 

VcD clamp diode 

voltage 

Vqc = Min 
l|lvl = —12mA 

all 

-1.5 

all 

-1.5 

all 

-1.6 

V 

Vbd breakdown 

voltage 

Vec = Max, 
hN “ 10mA 

all 

6.5 

l|fsj = 1.0mA 

ail 

5.6 

l|IM = 1.0mA 



V 

Vql Output LOW voltage 

Vqc = Min 

all 

0.6 

lOL “ 48mA 

all 

0.5 

•OL ~ 48mA 

all 

0.4 

•OL = 16mA 

V 

Vqc = Min 







m 

VoH Output HIGH voltage 

Vqc = Min 

all 

2.4 

•oh = “6.2mA 

all 

2.4 

•oh = “5.2mA 

all 

2.4 

•oh “ “400juA 

V 

Vqc = Min 







V 

lOH Output HIGH current 
(open collector) 

Vqc = Min 





■ 



•OZH Output “off” current 

HIGH (3-state) 

Vqc * Max 

Vqut = 2.4V 

all 

40 

all 

40 



fiA 

lOZL Output “off" current 

LOW (3-state) 

Vqc = Max 

VOUT = 0.4V 

all 

-40 

ail 

-40 



mA 

l|H Input HIGH current 

Vqc = Max, 

V|N = 4.6V 

all 

40 

all 

40 

all 

60 

flfii 

fiA 

ilk 

ilk 

l|L Input LOW current 

Vqc = Max 

V|N = 0.4V 

all 

ail 

-0.4 

disabled 

-0.04 

all 

ail 

“0.4 

disabled 

-0.04 

all 

-0.05 

mA 

mA 

mA 

mA 

lOS Output short circuit 
current 

Vqc = Max 

VoUT “ OV 

all 

-40 -115 

all 

-40 -115 

ail 

-18 -55 

mA 

Ice Power supply current 

Vqc = Max 

Vec 

98 

Vec 

89 

Vec 

40 

mA 







mA 
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8T04 N,F,W 


DESCRIPTION 

The 8T04 consists of the necessary logic to decode a 4-bit BCD 
code to seven segment (0 through 9) readout, as well as some 
selected signs and letters. 

Incorporated in this device is a blanking circuit which turns all 
segments off when activated. The blanking circuit allows sup¬ 
pression of all numerically insignificant zeros, thereby present¬ 
ing an easily read display. 

Also included is the necessary circuitry to implement suppres¬ 
sion of leading and/or trailing zeros. A Lamp Test control Is 
provided to turn all segments on. The Lamp Test allows the 
viewer to check the validity of the display lamps. 

High performance bare collector output transistors are used In 
the 8T04 for directly driving incandescent lamps or common 
anode LED displays. 


PIN CONFIGURATION 


• E 


3 ^cc 

b E 


3 ^ 

A E 


3 ^ 

B E 


^ LT 

C E 


3 ® 

D E 



RBI U 


^ R BO/BI 

GND [T 


3 B 
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8T04 N.F.W 


TRUTH TABLE 


INPUTS 

INPUT CODE 

LAMP TEST 

RBI 

d 

c 

b 

a 

LT 


X 

X 

X 

X 

0 

X 

X 

X 

X 

X 

1 

X 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 

1 

X 

0 

0 

1 

0 

1 

X 

0 

0 

1 

1 

1 

X 

0 

1 

0 

0 

1 

X 

0 

1 

0 

1 

1 

X 

0 

1 

1 

0 

1 

X 

0 

1 

1 

1 

1 

X 

1 

0 

0 

0 

1 

X 

1 

0 

0 

1 

1 

X 

1 

0 

1 

0 

1 

X 

1 

0 

1 

1 

1 

X 

1 

1 

0 

0 

1 

X 

1 

1 

0 

1 

1 

X 

1 

1 

1 

0 

1 

X 

1 

1 

1 

1 

1 

X 


X = Don’t care, either “1” or “0”. 

BI/RBO is an internally wired OR 

output. 

NOTE: 

1. BI/RBO used as input. 

2. BI/RBO should not be forced 
high when a,b,c,d, RBI termi¬ 
nals are low, or damage may 
occur to the unit. 


■ 0 ^ 0 - 


OUTPUTS 

OUTPUT STATE 

A 

B 

c 

D 

E 

F 

G 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

1 

1 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

1 

1 

0 

0 

0 

1 

0 

0 

1 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

1 

0 

0 

0 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 


DISPLAY 

CHARACTER 


*COMMA 


TEST FIGURE FOR “0” OUTPUT VOLTAGE 
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8T05 N,F,W 


DESCRIPTION 

The 8T05 consists of the necessary logic to decode a 4-Bit BCD 
code to seven segment (0 through 9) readout as well as some 
selected signs and letters. 

A Ripple Blanking input is provided to implement suppression of 
leading and/or trailing zeros. The suppression of all numerically 
insignificant zeros provides an easily read display. 

Incorporated in the Ripple Blanking output (BI/RBO) is the facil¬ 
ity to ground all the outputs. Blanking of the outputs allows for 
intensity modulation. 

A Lamp Test Input is provided which, when grounded forces all 
segment outputs high. This allows the viewer to check the valid¬ 
ity of the display presentation by testing the integrity of the 
lamps. 

\ 

The\8T05 has resistor pullups on the outputs to provide source 
current sufficient to drive interfacing elements. This allows the 
unit to drive high voltage transistors for neon displays. The 
8T05 can also be used to drive common cathode LED displays 
without the need for external resistors. 


PIN CONFIGURATION 


-E 


3 ''cc 

bE 


Ts] c 

aE 


El ^ 

BE 


^ LT 

c E 



D [7 



RBI [7 


RB0/B1 

gndE 


3E 



Vcc = ( 16 ) 

GND = (8) 

( ) - Denotes Pin Numbers 
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8T06 N.F.W 


TYPICAL CHARACTERISTIC CURVES 



TRUTH TABLE 


INPUTS 

BI/RBO 

OUTPUTS 

DISPLAY 

CHARACTER 

INPUT CODE 

LAMP TEST 

RBI 

OUTPUT STATE 

d 

c 

b 

a 

LT 


Note 

A 

B 

c 

D 

E 

F 

G 


X 

X 

X 

X 

0 

X 

X 

1 

1 

1 

1 

1 

1 

1 

8 

X 

X 

X 

X 

1 

X 

°12 

0 

0 

0 

0 

0 

0 

0 

BLK 

0 

0 

0 

0 

1 

0 

o’ 

0 

0 

0 

0 

0 

0 

0 

BLK 

0 

0 

0 

0 

1 

1 


1 

1 

1 

1 

1 

1 

0 

Li 

0 

0 

0 

1 

1 

X 

1 

0 

1 

1 

0 

0 

0 

0 

j 

0 

0 

1 

0 

1 

X 

1 

1 

1 

0 

1 

1 

0 

1 

c 

0 

0 

1 

1 

1 

X 

1 

1 

1 

1 

1 

0 

0 

1 

3 

0 

1 

0 

0 

1 

X 

1 

0 

1 

1 

0 

0 

1 

1 


0 

1 

0 

1 

1 

X 

1 

1 

0 

1 

1 

0 

1 

1 

'll 

0 

1 

1 

0 

1 

X 

1 

0 

0 

1 

1 

1 

1 

1 

b 

0 

1 

1 

1 

1 

X 

1 

1 

1 

1 

0 

0 

0 

0 

I 

1 

0 

0 

0 

1 

X 

1 

1 

1 

1 

1 

1 

1 

1 

8 

1 

0 

0 

1 

1 

X 

1 

1 

1 

1 

0 

0 

1 

1 

o 

1 

1 

0 

1 

0 

1 

X 

1 

0 

0 

0 

0 

0 

0 

1 

_ 

1 

0 

1 

1 

1 

X 

1 

0 

0 

0 

0 

0 

0 

0 

BLK 

1 

1 

0 

0 

1 

X 

1 

1 

1 

1 

0 

1 

1 

1 

o 

1 1 

1 

1 

0 

1 

1 

X 

1 

0 

0 

1 

0 

0 

0 

0 

1 * 

1 

1 

1 

0 

1 

X 

1 

0 

0 

0 

1 

1 

1 

0 

|_ 

1 

1 

1 

1 

_i 

1 

X 

1 

0 

0 

0 

0 

0 

0 

0 

BLK 


X = Don’t care, either “1” or “0”. 

BI/RBO is an internally wired OR 

output. 

NOTE: 

1. BI/RBO used as Input. 

2. BI/RBO should not be forced 
high when ab,c,d, RBI terminals 
are low, or damage may occur 
to the unit. 



* COMMA 


BiQnDtiCB 


645 
























646 


































8T06 N,F,W 


DESCRIPTION 

The 8T06 is a monolithic MSI circuit consisting of the necessary 
logic to decode a 4-bit BCD code to drive 7-segment indicators 
directly. Open-collector outputs are used for high current 
source applications, such as driving common cathode LED dis¬ 
plays and discrete active components. The 8T06 seven seg¬ 
ment decoder/driver accepts a 4-bit binary code and decodes 
all possible inputs as decimals 0-9 or selected signs and letters. 
Auxiliary inputs are provided for maximum versatility. The ripple 
blanking inputs (RBI) and the ripple blanking output (RBO) may 
be used for automatic leading and/or trailing-edge zero sup¬ 
pression. The RBO output also acts as an overriding blanking 
input (Bl) which may be used for intensity modulation or strob¬ 
ing of the display. A lamp test (LT) input Is provided to check the 
integrity of the display by activating ail outputs independent of 
the input code. 


PIN CONFIGURATION 


. E 


3 Vcc 

b E 


3 c 

A E 


3 ^ 

B E 


3 LT 

c [T 


3 ® 

D \± 



RBI [I 


3 RBO/B1 

GND \± 


3 E 



BfQIIDtICB 
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8T06 N,F,W 


TEST FIGURE FOR “0” OUTPUT VOLTAGE 



Each output is tested separately in the ON state. 


TRUTH TABLE 


INPUTS 


OUTPUTS 


INPUT CODE 

LAMP TEST 

RBI 

BI/RBO 

OUTPUT STATE 

DISPLAY 

CHARACTER 

d 

c 

b 

a 

LT 


Note 

A 

B 

c 

D 

E 

F 

G 


X 

X 

X 

X 

0 

X 

X 

1 

1 

1 

1 

1 

1 

1 

Fl 

X 

X 

X 

X 

1 

X 

CM 

o’”© 

0 

0 

0 

0 

0 

0 

0 

BLK 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

BLK 

0 

0 

0 

0 

1 

1 


1 

1 

1 

1 

1 

1 

0 

'-i 

0 

0 

0 

1 

1 

X 

1 

0 

1 

1 

0 

0 

0 

0 

' 

0 

0 

1 

0 

1 

X 

1 

1 

1 

0 

1 

1 

0 

1 

I* 

0 

0 

1 

1 

1 

X 

1 

1 

1 

1 

1 

0 

0 

1 

3 

0 

1 

0 

0 

1 

X 

1 

0 

1 

1 

0 

0 

1 

1 

Lj 

0 

1 

0 

1 

1 

X 

1 

1 

0 

1 

1 

0 

1 

1 

b 

0 

1 

1 

0 

1 

X 

1 

0 

0 

1 

1 

1 

1 

1 

b 

0 

1 

1 

1 

1 

X 

1 

1 

1 

1 

0 

0 

0 

0 

-j 

1 

0 

0 

0 

1 

X 

1 

1 

1 

1 

1 

1 

1 

1 

8 

1 

0 

0 

1 

1 

X 

1 

1 

1 

1 

0 

0 

1 

1 

o 

1 

0 

1 

0 

1 I 

X 

1 

0 

0 

0 

0 

0 

0 

1 

- 

1 

0 

1 

1 

1 

X 

1 

0 

0 

0 

0 

0 

0 

0 

BLK 

1 

1 

0 

0 

1 

X 

1 

1 

1 

1 

0 

1 

1 

1 

Fl 

1 

1 

0 

1 

1 

X 

1 

0 

0 

1 

0 

0 

0 

0 

I * 

1 

1 

1 

0 

1 

X 

1 

0 

0 

0 

1 

1 

1 

0 

i_ 

1 

1 

1 

1 

1 

, X I 

1 

0 

0 

0 

0 

0 

0 

0 

BLK 


X = Don’t care, either “1” or “0”. 

BI/RBO is an internally wired OR 

output. 

NOTE: 

1. BI/RBO used as input. 

2 . BI/RBO should not be forced 
high when ab,c,d, RBI terminals 
are low, or damage may occur 
to the unit. 
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8T09 N,F,W 


DESCRIPTION 

The 8T09 Is a high speed quad bus 
driver device for applications re¬ 
quiring up to 25 loads Intercon¬ 
nected on a single bus. 

The tri-state outputs present a high 
impedance to the bus when dis¬ 
abled, (control input “1”) and ac¬ 
tive drive when enabled (control 
Input “0”). This eliminates the re¬ 
sistor pullup requirement while 
providing performance superior to 
open collector schemes. Each out¬ 
put can sink 40mA and drive 300pF 
loading with guaranteed propaga¬ 
tion delay less than 20 
nanoseconds. 


PIN CONFIGURATIONS 



LOGIC DIAGRAM 



TRUTH TABLE 


Data 

Disable 

Output 

0 

0 

1 

1 

0 

0 

0 

1 

Hl-Z 

1 I 

1 

Hi-Z 


SCHEMATIC DIAGRAM 



Ta = 25“C and Vcc = 5.0V 


LIMITS 

UNITS 

TEST CONDITIONS | 

CHARACTERISTICS 

OUTPUTS 

NOTES 

Propagation Delay 




Data to Output 




^on* toff to 

ns 

30pF load 

9 

20 

ns 

300pF load 

9 

Disable to Output 




14 

ns 

30pF load 

9 

High Z to 0, 0 to High Z 22 

ns 

300pF load 

9 

14 

ns 

30pF load 

9 

High Z to 1, 1 to High Z 22 

ns 

300pF load 

9 
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8T09 N,F,W 


AC TEST FIGURES AND WAVEFORMS _ 

PROPAGATION DELAY (DATA TO OUTPUT) 


PULSE 

GENERATOR 


DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 


T 



INPUT PULSE: 

tr = tf = 5ns (10% TO 90%) 

FREQ. = 1MHz ( 50 % DUTY CYCLE) 

AMP. = 2.6V FIGURE 1 


PROPAGATION DELAY 
(“0” TO HIGH Z, tpLz; HIGH Z TO 0, tpzL) 



II II 



INPUT PULSE: 

= tf = 5ns (10% TO 90%) 
FREQ. = 200l<Hz 
AMP. = 2.6V 


PROPAGATION DELAY 
(“1” TO HIGH Z, tpHz; high Z to “1”, tpzH) 



T 




> 


I I 


'IsLgS'i'. 

K 




INPUT PULSE: 

V = = 5ns (10% TO 90%) 

FREQ. = 200kHz 
AMP = 2.6V 





















8T09 N,F,W 


The figure to right illustrates usage of the 8T09 in data process¬ 
ing logic. For example, FF-j thru FFp may represent bit X in 
each of several functions in a minicomputer (accumulators, MQ 
register, index registers, indirect address registers, etc.). Trans¬ 
fer from any source to any load, Including transfers from one 
register to another, can take place along the single path labeled 
“BUS”. 


TYPICAL APPLICATION 
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8T10N,F,W 


DESCRIPTION 

The 8T10 is a high speed Quad D flip-flop with tri-state outputs 
for use in bus-organized systems. The high current sink capabil¬ 
ity permits up to 20 standard loads to be interconnected on a 
single bus. The outputs present a high impedance to the bus 
when disabled (Control Input “1”) and active drive when ena¬ 
bled (Control Inputs “0”). 

All four D-type flip-flops operate from a common clock with data 
being transferred on the low-to-high transition of the pulse. 

A common clear input resets all flip-flops upon application of a 
logic “1” level. 

Data will be stored If either one or both inputs to the Input 
Disable NOR gate Is a logic “1”. 


TRUTH TABLE 


Dn 

indis 

OUTdis 

On+1 

0 

0 

0 

0 

1 

0 

0 

1 

X 

1 

0 

On 

X 

X 

1 

HighZ 


On refers to the output state before a clock pulse. 
On + 1 refers to the output state after a clock pulse. 

LOGIC DIAGRAM 



PIN CONFIGURATION 


OutDisi |T 


El Vcc 

OutDis2 U 


Clear 

03 E 


33 D3 

02 E 


m D2 

0, E 


3 Di 

Oo E 


3 Dq 

Clock [ 7 ^ 


Zl '"Dls2 

GND [7 


Zl ‘”Dis 1 


Ta = 25“ C and Vcc = 5.0V 



— 

LIMITS 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

Propagation Delay (top, toff) 





Clock to Output 





Cl = 30pf 


18 

25 

ns 

Cl = 300pf 

Disable to Output 


24 

35 

ns 

High Z to Logic 0, tp^L 

State (Cl = 300pf) 


20 

30 

ns 

Logic 0 to High Z, tpL 2 

High Z (Cl = 300pf) 


20 

30 

ns 

Clear to Output 





Cl = 30pf 


15 

22 

ns 

Cl = 300pf 

Set Up Time, tgetup 


21 

30 

ns 

Data 

+ 5 

-1 


ns 

input Disable 

Hold Time, thoid 

] 

-6 

0 

ns 

Data 


-1 

+ 5 

ns 

Reset Pulse Width 

15 



ns 

Clock Frequency 

Clock Pulse Width 

35 

50 


MH^ 

Positive 


8 

12 

ns 

Negative 


8 

12 

ns 


1. Measured to 1.5V level of output waveform. 

2. Measured to 10% level of output waveform. 

3. Refer to AC Test Circuits. 
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8T10N,F,W 


AC TEST CIRCUITS AND WAVEFORMS 


PROPAGATION DELAY (CLOCK TO OUTPUT) 

DATA SETUP TIME, tjetup 


-Cl 


''CC 01 


INPUT 

DISABLE 

OUTPUT 

DISABLE 


T 


-H‘<h 


[_ mA£^CI^I£r i_| 


' LOAD CIRCUITS | 
J 2, 3 & 4 
I SAME AS LOAD 
]_CIRCUJT^I_, 


1 >90% 90%v j V r 

\J 


tFo% 5 ^ I / 

I.SVTp I ISvV I / 

I /_ _ _ 

%z _/” 


-I Mr 


Cl = 30 pF 
300 pF 


OUTPUTS 

0o,0,,0j.03 —I |_ 


PROPAGATION DELAY (CLEAR TO OUTPUT) 


INPUT QQ4.5V 


OUTPUT 

DISABLE 

Do 

Dl 

D2 

D 3 

CLEAR 

CLOCK 


T 


I_LOAD^RCUIT 

f Ioa'd" it^urrs"" 

U 

I SAME AS LOAD 
“1 CIRCUIT 1 


'■0 

jm/ 


J 


OUTPUTS 

00 , 01 , 02,03 


-^1 ^on 

•1.5V 


-^11-^250 

30%V 

^1.5 V 


-ov 


y 




Cl = 30 pF 
300 pF 


PROPAGATION DELAY (DATA HOLD TIME) 


iGENERATORj-^ 

50»> 


OUTPUTS I- 

9999 ' 



INPUT 






OUTPUT 



DISABLE 



Do 



Dl 

D2 

Oi 

- 

D3 

Q 


CLEAR 

° 

" 

CLOCK 

_j 



I 


l_LOAD_CIRWI1J^ 


H''h __2 

—-»-'hold(0) —i«-| [—'hold(l) 

- / -- 

1 A 22 _ L _ 0 


Cl = 30 pF 
300 pF 
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8T10N,F,W 


TYPICAL APPLICATIONS 


TO TTL LOADS 


TO TTL LOADS & BUS 
TERMINATION IF NEEDED 




120^1 A 




OUTPUT IN 
LOGICAL 
"1" STATE 

8T10 

1 

"1" OUTPUT 
CURRENT 

OUTPUT IN 

8T10 

32mA 

(1) 

-5.2mA 

"0" STATE 

(1) 

"0" OUTPUT 
CURRENT 







OUTPUT IN 

8T10 

40m A 1 

OUTPUT IN 

8T10 

-40mA 

HIGH Z STATE 

(2) 

1 

' HIGH Z STATE 

(2) 




1 




OUTPUT IN 
HIGH Z STATE 

8T10 

4^A 1 1 

OUTPUT IN 

8T10 

-40mA 

(128) 


HIGH Z STATE 

(128) 



1 26.g6mA 
MAX 


DRIVER IN LOGICAL "1" STATE 


DRIVER IN LOGICAL "0" STATE 










8T13N,F,W 


DESCRIPTION 

The 8T13 is a monolithic Dual Line Driver designed to drive 50 
ohm or 75 ohm coaxial transmission lines. TTL multiple emitter 
inputs allow this line driver to interface with standard TTL or 
DTL systems. The outputs are designed to drive long lengths of 
coaxial cable, strip line, or twisted pair transmission lines with 
impedances of 50Cl to 5000. 

KEY DESIGN BENEFITS 

• High-Power Drive Capability: 

Specified at - 75mA source current rating at 2.4 volts. 

• Party-Line Operation: 

Emitter-follower outputs enable two or more drivers to drive 
the same line. This permits multiple time-shared terminal 
connections since these drivers have no effect upon the 
transmission line unless activated. 

• Input gating structure allows employment of the “OR” as well 
as the “AND” function. 

• High Speed: tqn = toff = 20ns (max). 

• Input Clamp Diodes: Protects Inputs from line ringing. 

• Single 5 Volt power supply. 

• Short Circuit Protection: 

Incorporates a latch-back short circuit protection feature 
which protects the device by limiting the current it may source 
when operating under conditions of zero load resistance. 


PIN CONFIGURATION 



Ta = 25° C and Wqq = 5.0V 


PARAMETER 

LIMITS 

UNIT 

MIN 

TYP 

MAX 



ton. Turn-On Delay 



20 

ns 


32 


ns 

toff. Turn-Off Delay 



20 

ns 



22 


ns 


NOTES: 

1. Rl = 370 to ground. 

2. Load is 370 in parallei with lOOOpF. 

3. Reference AC Test Circuit and Pulse Requirements. 



Vcc = ( 16 ) 

GND = (8) 

( ) = Denotes Pin Numbers 


SCHEMATIC DIAGRAM 
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8T14 N,F.W 


DESCRIPTION 

The 8T14 is a Triple Line Receiver designed for applications 
requiring digital Information to be transmitted over long lengths 
of coaxial cable, strip line, or twisted pair transmission lines. 
The Receiver’s high impedance input structure («30kfl) pre¬ 
sents a minimal load to the driver circuit and allows the trans¬ 
mission line to be terminated in its characteristic impedance to 
minimize line reflections. 

The built-in hysteresis characteristic of the 6T^4 also makes it 
Ideal for such applications as Schmitt triggers, one-shots and 
oscillators. 

FEATURES 

• BUILT-IN INPUT THRESHOLD HYSTERESIS* 

• HIGH SPEED; ton = toff = 20ns (Typical) 

• EACH CHANNEL CAN BE STROBED INDEPENDENTLY 

• FANOUT OF TEN (10) WITH STANDARD TTL INTEGRATED 
CIRCUITS 

• INPUT GATING IS INCLUDED WITH EACH LINE RECEIVER 
FOR INCREASED APPLICATION FLEXIBILITY 

• OPERATION FROM A SINGLE +5 VOLT LOGIC SUPPLY 


PIN CONFIGURATION 


A 3 E 


j3 Vcc 

B 3 E 


3 S 3 

Bl [7 


3 R 3 

Si [7 


3 ^3 

Ai U 


3 A 2 

Bl |7 


3 ^2 

E 


^ R 2 

GND [7 


El ^2 


Hysteresis is defined as the difference between the input thresholds for the “1” 
and “0” output states. Hysteresis is specified at 0.5 volts typically and 0.3 volts 
minimum over the operating temperature range. 


LOGIC DIAGRAMS 
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8T14N,F,W 


Ta = 25® C and Vcc = 5.0V 


CHARACTERISTICS 

LIMITS 

UNITS 

MIN. 

TYP. 

MAX. 


♦on. Turn-On Delay 


20 

30 

ns 

toff, Turn-Off Delay 


20 

30 

ns 


AC TEST CIRCUIT AND WAVEFORMS 



HYSTERESIS TEST CIRCUIT 


FIGURE 1 FIGURE 2 


Vcc * 5.0V 


_ 

4 16 3 

'— 

11 14 

— 

15 10 

I— 

5 

f- 

6 

!g| 

12 7 


I 9 

8 


■ 



CURVE TRACER 
TEK. 575 



■ 







Verify in each of three (3) positions of S-j (Figure 1) that the following occurs per 
Figure 2. 

1. V-j and V 2 must be between 0.8V minimum and 2.0V max. 

2. Hysteresis = V-; - V 2 5= 0.3V. 















8T14 N,F,W 


TYPICAL APPLICATIONS 
















8T15-N,F 


DESCRIPTION 

The 8T15 Dual Communications Line Driver 
provides line driving capability for data 
transmission between Data Communica¬ 
tion and Terminal Equipment. The device 
meets or exceeds the requirements of EIA 
Standard RS-232B and C, Mil std-188B and 
CCITT V24. 

This dual 4-input NAND driver will accept 
standard TTL logic level inputs and will 
drive interface lines with nominal data levels 
of +6V and -6V. Output slew rate may be 
adjusted by attaching an external capacitor 
from the output terminal to ground. The 
outputs are protected against damage 
caused by accidental shorting to as high as 
±25V. 


LOGIC DIAGRAM 



PIN CONFIGURATION 

N,F PACKAGE 



ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

UNIT 

VcC 

Power supply voltage 


V 

V|N 

Input voltage 

+5.5 

V 

VOUT 

Output voltage 

±25 

V 

Vee 


-15 

V 

Tstg 

Storage temperature 

-65 to +150 

°c 

Ta 

Operating temperature 

0 to +75 

°c 


SCHEMATIC DIAGRAM 


14 



TYPICAL PERFORMANCE 
CHARACTERISTICS 
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8T15-N,F 


DC ELECTRICAL CHARACTERISTICS 



PARAMETER 

TEST CONDITIONS 

8T15 

UNIT 


Min 

Typ 

Max 





Input voltage 






ViL 

Low 




0.8 

V 

ViH 

High 


2.0 



V 

Vic 

Clamp 

Output voltage 

Vcc = MIN, liN = -12mA 



-1.5 

V 

VoL 

Low 

Vcc = MIN, ViN = 2.0V, loL = 4.0mA 

-5.0 

-6.0 

-7.0 

V 

VOH 

High 

Input current 

Vcc = MIN, ViN = 0.8V, loH = -4.0mA 

5.0 

6.0 

7.0 

V 

IlL 

Low 

Vcc = MAX, ViN = 4.5V 

-0.1 

-0.8 

-1.6 

mA 

IlH 

High 

Vcc = MAX, ViN = 4.5V 



40 

/uA 

los 

Short circuit output current 

Vcc = 12.6V, ViN = OV, Vcc = -12.6V 







VoUT = -25V 



-25 

mA 



VoUT = 25V 



25 

mA 


AC ELECTRICAL CHARACTERISTICS Ta = 25 °C, Vcc = 12 ov, Vee = -12 ov 


PARAMETER 

TO 

8T15 

UNIT 

Min 

Typ 

Max 

Output rise timei 

Load A 



4 

ns 


Load C 

200 



ns 

Output fall timei 

Load B 



4 

ns 


Load D 

200 



ns 

Currents 






Positive supply 




16 

mA 

Negative supply 



i 

28 

mA 


NOTES 

1. Rise and fall times are measured between the +3V and -3V points on the output 
waveform. 

2. Vcc = 12.6V, Vee =-12.6V. 


AC TEST FIGURES & WAVEFORMS 



TYPICAL APPLICATIONS 
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8T16-N,F 



DESCRIPTION 

The 8T16 Dual Communications Line 
Receiver provides receiving capability for 
data lines between Data Communication 
arid Terminal Equipment. The device meets 
or exceeds the requirements of El A Stand¬ 
ard RS-232B and C. MIL-STD-188B and 
CCITT V24 and operates from a single 5 volt 
power supply. 

The receivers accept single (EIA) or double 
ended (MIL) inputs and are provided with an 
output strobing control. Both EIA and MIL 
Input standards are accommodated. 

When using the EIA input terminal (with the 
Hysteresis terminal open), input voltage 
threshold levels are typically +2V and -2V 
with a guaranteed minimum Hysteresis of 
2.4V. By grounding the “Hysteresis” termi¬ 
nal, the EIA input voltage threshold levels 
may be shifted to typically +1 .OV and +2.1 V 
with a minimum guaranteed Hysteresis of 
0.75V. (Note that when using the EIA inputs, 
the MIL inputS“both positive and 
negative—must be grounded.) 

The MIL input voltage threshold levels are 
typically +0.6V and -0.6V with a minimum 
guaranteed Hysteresis of 0.7V. A MIL 
negative terminal Is provided on each 
receiver per specification MIL-STD-188B to 
provide for common mode noise rejection. 

SCHEMATIC DIAGRAM 


Each receiver includes a strobe input so 
that: 

a. A “1” on the strobe input allows data 
transfer. 

b. A “0” on the strobe Input holds the output 
high. 

LOGIC DIAGRAM 


PIN CONFIGURATION 




ABSOLUTE MAXIMUM RATINGS 


PARAMETER 

RATING 

Vcc 

Power supply voltage 

+7.0 

ViN 

Input voltage (EIA and MIL) 

±25 

Tstg 

Storage temperature 

-65 to+175 

Ta 

Operating temperature 

0 to +75 


UNIT 


V 

V 



66> 


O O 



























DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TO 

FROM 

TEST CONDITIONS 

8T16 

UNIT 

Min 

Typ 

Max 

VOH 

Output voltage (EIA) 

Hysteresis open 8,12 

Outputs 

-aoOiuA 

EIA, MIL(+). 
MIL(-),STROBE 

EIA = 3.0V, MIL(+) = 0V, 

MIL(-) = OV, STROBE = 2.0V 

2.6 

3.5 


V 


Hysteresis open 

Outputs 

-800/uA 

EIA, MIL(+), 
MIL(-), STROBE 

EIA = +1.2V, MIL(+) = 0V, 

MIL(-) = OV, STROBE = 2.0V 

2.8 

3.5 


V 


Hysteresis groun(ded8,io 

Outputs 

-800mA 

EIA, MIL(+). MIL(-). 
HYS, STROBE 

EIA = +0.3V, MIL(+) = OV, MIL(-) = 
HYS = OV, STROBE = 2.0V 

2.6 

3.5 


V 

VOH 

Output voltage (MIL)8,ii 

Outputs 

-800/xA 

MIL(+), MIL(-), 
STROBE 

MIL(+) = -0.1mA, MIL(-) = OV, 
STROBE = 2.0V 

2.6 

3.5 


V 


Output voltage (MIL)8.11 

Outputs 

-800mA 

MIL(+), MIL(-), 
STROBE 

MIL(+) = -0.9V. MIL(-) = OV 
STROBE = 2.0V 

2.6 

3.5 


V 


Output voltage {MIL)8,13 

Outputs 

-800mA 

MIL(+), MIL(-). 
STROBE 

MIL(+) = +0.35V, MIL(-) = OV, 
STROBE = 2.0V 

2.8 

3.5 


V 

VoH 

VoL 

Output voltage (STROBE)8 

Output voltage (EIA) 

Outputs 

-800)uA 

EIA. MIL(+), 
MIL(-), STROBE 

EIA = +3.0V, MIL(+) = 0V, 

MIL(-) = OV, STROBE = 0.8V 

2.6 

3.5 


V 


Hysteresis open 9.12 

Outputs 

9.6mA 

EIA, MIL(+). 
MIL(-), STROBE 

EIA = +3.0V, MIL(+) = OV, 

MIL(-) = OV, STROBE = 0.8V 



0.4 

V 


Hysteresis open 9 ,10 

Outputs 

9.6mA 

EIA, MIL(+), 
MIL(-), STROBE 

EIA =-1.2V, MIL(+) = 0V 

MIL(-) = OV, STROBE = 2.0V 


0.2 

0.4 

V 


Hysteresis grounded 9,12 

Outputs 

9.6mA 

EIA, MIL(+), MIL(-), 
HYS, STROBE 

El A = -f 3.0V, M1 L(+) = OV, M1 L(-) = OV, 
HYS = OV, STROBE = 2.0V 



0.4 

V 


Output voltage (MIL)9,13 

Outputs 

9.6mA 

MIL(+), MIL(-), 
STROBE 

MIL(+) = +0.1 mA, MIL{-) = OV, 
STROBE = 2.0V 



0.4 

V 


Output voltage (MIL) 

Outputs 

9.6mA 

MIL(+), MIL(-), 
STROBE 

MIL(+) = +0.9V, MIL(-) = 0V, 
STROBE = 2.0V 



0.4 

V 


Output voltage (MIL)9.11 

Outputs 

9.6mA 

MIL(+), MIL(-), 
STROBE 

MIL(+) =-0.35V, MIL(-) = 0V, 
STROBE = 2.0V 


0.2 

0.4 

V 


Input resistance (EIA) 


EIA, MIL(+), 
MIL(-) 

EIA = ±25V, MIL(+) = 0V, 

MIL(-) = 0V 

3 

5 


kn 


Input resistance (MIL) 


EiA, MIL(+), 
MIL(-) 

EIA = OV, MIL(+) = ±25V, 

MIL(-) = 0V 

7.5 i 

11.4 


kfl 


Power consumption (perreceiver)i7 

1 

EIA, MIL(+), 
MIL(-) 

EIA = 3.0V, MIL(+) = 0V, 

MIL(-) = 0V 


44 

75 

mW 


Output short circuit currenti6,i7 

Outputs 

OV 

EIA, MIL(+), 
MIL(-) 

EIA = -3.0V, MIL(+) = OV, 

MIL(-) = OV, STROBE = 5.0V 

-10 


-70 

mA 


Propagation delays ,15 


STROBE 

STROBE = 5.0V 


100 

150 

ns 


Signal switching acceptancei5 

_1 

STROBE ! 

_1 

STROBE = 5.0V 

20 



kHz 


NOTES 

1. All voltage measurements are referenced to the ground terminal. Terminals not 
specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic definition: 

“UP Level = H, “DOWN” Level = L. 

5. Precautionary measures should betaken to ensure current limiting in accordance with 
Absolute Maximum Ratings. 

6. Manufacturer reserves the right to make design and process changes and 
improvements. 

7. This test guarantees operation free of latch-up over the specified input voltage range. 


8. Output source current is supplied through a resistor to ground. 

9. Output sink current is supplied through a resistor to Vcc- 

10. Previous EIA input: +3V (See hysteresis curve). 

11. Previous MIL input: +0.9V (See hysteresis curve). 

12. Previous EIA input: -3.0V (See hysteresis curve). 

13. Previous MIL input: -0.9V (See hysteresis curve). 

14. Reference AC Test Figures. 

15. This test guarantees transfer of signals of up to 20kHz. Connect lOOOpF between the 
output terminal and ground. 

16. Each receiver to be tested separately. 

17. Vcc = 5.25V. 
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8T16-N,F 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 


Input resistance 
EIA 


Propagation delay 
Signal switching acceptance 


EIA, MIL(+), 
MIL(~) 

EIA, MIL(+), 
MIL(-) 


TEST CONDITIONS 


EIA = ±25V, MIL(+) = O.OV, 
MIL(-) = O.OV 

EIA = O.OV, MIL(+) = ±25V, 
MIL(-) = O.OV 

Strobe = 5.00V 
Strobe = 5.00 V 


Min Typ Max 




This test guarantees transfer of signals of up to 20kHz. Correct lOOOpF between the 
output terminal and ground. 

HYSTERESIS CURVES 


EIA—“HYSTERESIS” OPEN 


EIA—“HYSTERESIS” GROUNDED 


^guarantFed "*'1 

HYSTERESIS I 

I I 

TYPICAL HYSTERESIS-f- 


GUARANTEED HYSTERESIS |o.75Vl 

I ! I 


-3V -2V -1,2V 


+ 1.2V +2V +3V 


OV + 1.0V + 1.7V+2.1 V 


MIL—HYSTERESIS 


1 ^__|_ ^1 

I GUARANTEED | 

I HYSTERESIS j 

I I I 

-f-TYPICAL HYSTERESIS-*- 


-0.9V -0.6V -0.35V 0 +0.35V +0.6V +0.9V 

ViN is referenced to the MIL(-) input terminal 


AC TEST FIGURE AND WAVEFORMS 


AC TEST FIGURE 


SIGNAL SWITCHING ACCEPTANCE 



PROPAGATION DELAY 



tR = tp ‘ 20ns 
P.W.5! 1ms 



PRF = 20kHz, 

50% DUTY CYCLE 
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8T16-N,F 


TYPICAL APPLICATIONS 


HIGH DIFFERENTIAL NOISE 
IMMUNITY (EIA+INPUT) 


HIGH COMMON MODE NOISE 
IMMUNITY (MIL + INPUT) 




EIA FAIL-SAFE OPERATION 


INPUT OPEN OR 
INPUT SHORTED OR 
TRANSMITTER Q— 
POWER OFF 



SINE TO SQUARE WAVE 
CONVERTER 


"LTL 


AC COUPLED OPERATIONS 


IT 


SCHMITT TRIGGER 
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DESCRIPTION 

The 8T18 is a Dual 2-Input NAND Interface Gate. It is typically 
used as a high to low voltage translator which provides transla¬ 
tion from up to 30-volt logic levels to standard logic levels of 5 
volts. 

The basic gate operates from two power supplies. The input 
structure functions from a high voltage supply Vqq 2 , between 
20V and 30V and the second stage transistors and output struc¬ 
ture operate from a standard 5V power supply, Vqci • 

The high “0” level input threshold (guaranteed at 6.5V) makes 
the 8T18 very attractive for noisy systems applications such as 
industrial interfaces. 

The output structure features active pull-up and pull-down, pro¬ 
viding a low Impedance driving source in both “1” and “0” out¬ 
put states. This configuration is particularly suited for driving the 
high capacitance loads encountered in high fan-out and line 
driving applications. 

CIRCUIT SCHEMATIC 



NOTE: 1/2 of unit shown. Component values are typical. 


PIN CONFIGURATION 



SWITCHING PARAMETER MEASUREMENT INFORMATION 


LOAD CIRCUIT 


TYPICAL WAVEFORM 


INPUT OUTPUT 2.6V 




v,n"> 

6,5 V 
Vin'O’ 


Input Pulse: Amplitude = 24.0 V, P.W. = 200 ns, t^ = tj = 10 ns. 
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8T20 N,F 


DESCRIPTION 

The Bidirectional One Shot Is intended for applications where 
high speed low level signal processing Is required. 

The 8T20 Is a Monolithic Building Block, consisting of a high 
speed analog comparator, digital control circuitry, and a preci¬ 
sion monostable multivibrator. The differential input threshold 
voltage is between ±4mV with respect to the input reference 
level which may range from -3.2V to +4.2V. For input frequen¬ 
cies up to 8MHz, the device may be conditioned to act as a 
frequency doubler since it can trigger on both positive and 
negative input transitions. 

Timing pins permit using this device in a variety of applications 
where external control over pulse width is desirable. Pulse 
width (tw) is defined by the relationship % = CxRx Loge2. 
Pulse width stability is internally compensated and virtually in¬ 
dependent of temperature and Vqq variations, thus only limited 
by the accuracy of external timing components. 

An internal resistive divider is available on the chip to provide a 
voltage of 1.4V (typ.). This output can be connected directly to 
either of the comparator Inputs as a reference voltage when 
interfacing with TTL outputs. 


PIN CONFIGURATION 


A[T 


3 Vcc 

PEC [7 


3 Rx 

Clear [T 


3 -Cx 

Vee [7 


3 NEC 

+ IN |T 


3 

-IN jT 


3 ^ 

Vref [7 


3 ^ 

GND |7 


3 ^ 


FEATURES 

• DIFFERENTIAL INPUT 

THRESHOLD = ±4mV 

• PULSE POSITION ERROR = 
TYPICALLY <3ns 

• MAX. INPUT FREQUENCY = 8 
MHz 

• TRIGGERS ON POSITIVE 
AND/OR TRANSITIONS 

APPLICATIONS 

DISC, TAPE AND DRUM READ¬ 
ERS 

DIGITAL COMMUNICATIONS 
RECEIVERS 

SIGNAL CONDITIONERS 
TRANSITION DETECTORS 

ABSOLUTE MAX 
RATINGS 

Input Voltage 
VcC: +7V 
Vee- 

MAX DIFF. INPUT VOLTAGE ± 5V 


LOGIC DIAGRAM 


INTERNALLY 



(ACTIVE HIGH) 


V^E = (4) (-5V±5%) 

VcC = (16)(+5V±5%) 

GND = (8) 

( ) = Denotes Pin Numbers 


Ta = 25 °c, Vqc = + 5.00V, VgE = -5.00V 


CHARACTERISTICS 

LIMITS 

UNITS 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

Output Frequency 

16 



MHz 

Fig. 1, fjn = 8 MHz 

Propagation Delay (ton, 

Input to Q, Q 


30 

50 

ns 

Fig. 2 

Input to A, A 


30 

50 

ns 

Fig. 4 

Clear to Q, Q 


20 

30 

ns 


Reference Voltage (Vref) 

0.8 

1.4 

2.0 

V 

Pin 7 tied to Pin 6 

Output Pulse Width, Fig. 1 

10 


40 

ns 

Rx = 10K, Cx = Open 

Output Pulse Width, Fig. 3 

600 


800 

ns 

Rx = 10K, Cx = lOOpf 
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AC TEST CIRCUITS 


8T20 N.F 


MINIMUM OUTPUT PULSE WIDTH (Cx = OPEN) 

INPUT 2.6V OUTPUTS 




FIGURE 1 


PROPAGATION DELAY (INPUT TO Q, Q OUTPUTS) 


INPUT 2.6V OUTPUTS 



Cl includes probe and jig 

CAPACITANCE 
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AC TEST CIRCUITS (Cont’d) 


8T20 N,F 


PROPAGATION DELAY (CLEAR TO O, Q) 



tR = tf = 10ns 

Cl includes probe and jig capacitance 


Oy/90% 90%V 

Mt5)22^ir| I \ 

1 Kv' .^90% 


1.5V' 

10 %:' 


►! ton H 
1.5vj f"T ^1.5V 


90%^^!^ 


y v__"r 

. t, -200 

\_/ ^ 

ov 

_n_r\_ 


FIGURE 3 


PROPAGATION DELAY (INPUT TO A, A OUTPUTS) 



—VrI- 


tR = tf = 10ns 

Cl = PROBE AND JIG CAPACITANCE 


ROLSEIN /" 

(5) - 

•>-h 


__+20pinV 

\ -200mV 


A W 


A Qi 


_/ V 

^on ■ ■ i»'| ^off I ^ ' 

‘ \ A " 


FIGURE 4 
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8T22 N.F 


DESCRIPTION 

The 8T22 is a direct pin-for-pin re¬ 
placement for the 9601 retriggera- 
ble one-shot. Triggering can be 
performed on either the leading or 
failing edge of the input signal 
through selection of the proper 
input terminal. 

The inputs are level-sensitive mak¬ 
ing triggering independent of sig¬ 
nal transition times. Output pulse 
width is determined by external tim¬ 
ing components (Ry and Cx) with 
each trigger pulse initiating a com¬ 
plete new timing cycle. 

For those applications where a 
dual retriggerable one-shot is re¬ 
quired the Signetics 9602 should 
be considered. 


PIN CONFIGURATION 


A, [T 


3 Vcc 

A2 E 


3 Rx* 

E 


3 

B2 (T 


3 Cx* 

E 


3 

Q[T 


3 

GND |7 


T| Q 

* PINS FOR EXTERNAL TIMING COMPO- 

1 NENTS 



LOGIC DIAGRAM 



*External Components 


TRUTH TABLE 


Pin Number | 

1 

2 

3 

4 

H—L 

H 

H 

H 

H 

H—L 

H 

H 

L 

X 

L—H 

H 

X 

L 

L—H 

H 

L 

X 

H 

L-H 

X 

L 

H 

L-*H 


T/v = 25 ° C and Vcc = 5.0V 


PARAMETER 

TEST CONDITIONS 


LIMITS 


UNIT 

MIN 

TYP 

MAX 

Propagation Delay 

Negative Trigger Input 

Rx = S.Oka, Cx = 0 


25 

40 

ns 

to True Output (tp(j+) 

Negative Trigger Input 

Cl= 15pf 

Rx = S.Okft, Cx = 0 


25 

40 

ns 

to False Output (tpjj-) 

Min. True Output Pulse Width 

Cl = 15pF 

Rx = 5.0kn, Cx = 0 


45 

65 

ns 

Pulse Width Variation 

Cl= 15pF 

Rx = 10kn, Cx = lOOOpF 

3.08 

3.42 

3.76 

AtS 

Timing Resistor 

Cstray' Maximum allowable 
wiring capacitance 

PI3 to Ground 

5.0 


50 

50 

kn 

PF 


NOTES 

1. Positive current is defined as into the pin referenced. 

2. Unless otherwise noted, tOkfi resistor placed between Pin 13 and V^q (R^). 


AC TEST FIGURE AND WAVEFORMS 


TRIGGER INPUT/OUTPUT AND PULSE WIDTH 




NOTES: 

1. Pulse Generator has the following characteristics: t^ = tf = 10ns (10% to 90%), 
AMP. = 3V. 

2. C|_ includes probe and jig capacitance. 

3. For tpd+, tpd- and tpw (min.) RX = SkO ± 1%, CX = OPEN, PRR = 1MHz. 

4. For Atpw: RX = lOkO ± 1%, Cx = lOOOpF ± 1%, PRR = 200kHz. 


WAVEFORM A. 



WAVEFORM B. 


V|N 

(Bi AND B2)< 


(TRUE)Vout- 

(COMPLEMENT) VquT' 
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8T22 N,F 


OPERATION RULES 


Vqc o A/W 
Rx 


--o PIN 13 

Cx 

PIN 11 


R <0.6 Rx (MAX) 



Cj^.TIMING CAPACITANCE pF 


TYPICAL OUTPUT PULSE WIDTH VERSUS TIMING RESIS- 
TANCE AND CAPACITANCE FOR Cx < 103 pF IS SHOWN IN 
THE ABOVE GRAPH. 


1. An external resistor (Rx) and external capacitor (Cx) are 
required as shown in the Logic Diagram. 

2. The value of Rx may vary from 5.0 to 50 kCl (0 to 75®). 

3. Cx may vary from 0 to any necessary value available. If, 
however, the capacitor has leakages approaching 3.0 ijlA or 
if stray capacitance from either terminal to ground is more 
than 50 pF, the timing equations may not represent the pulse 
width obtained. 

4. If electrolytic capacitors are to be used, the following config¬ 
urations are recommended: 

A. For use with low leakage electrolytic capacitors. 

The normal RC configuration can be used predicably 
only if the forward capacitor leakage at 5.0 volts is less 
than 3/AA, and the inverse capacitor leakage at 1.0 volt 
is less than 5 /xA over the operational temperature 
range, and Rule 3 above is satisfied. 

B. Use with high inverse leakage current electrolytic 
capacitors. 

The diode in this configuration prevents high inverse 
leakage currents through the capacitor by preventing 
an inverse voltage across the capacitor. 

t-0.3 RCx 

The output pulse with (t) is defined as follows: 


t = 0.32 RxCx 



Where Rx is in kH, Cx is in 
pF, t Is In ns; for Cx < 10^ pF. 
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8T23 N,F,W 


DESCRIPTION 

The 8T23 is a Dual Line Driver designed to 
meet all of the requirements of the IBM 
System/360, System/370 I/O interface spec¬ 
ifications (IBM Specification GA 22-6974- 
0). 

The low impedance emitter follower output 
will drive terminated lines such as coaxial 
cable or twisted pair. The output is protect¬ 
ed against accidental shorting by an 
internal clamping network which turns on 
once the output voltage drops below 
approximately 1.5 volts. The uncommited 
emitter output structure allows Dot-OR 
logic to be performed as in “Party-Line” 
operations. 

Multiple emitter inputs allow the 8T23 to 
Interface with standard TTL or DTL syst¬ 
ems and the circuit operates from a single 
+5 volt power supply. 

Additional logic incorporated in the 8T23 
Dual Line Driver can be used during the 
power-up and power-down sequence to 
ensure that no spurious noise is generated 
on the line. 

FEATURES 

• lOUT = 59.3mA AT 3.11 VOLTS 

• UNCOMMITTED EMITTER OUTPUT 
STRUCTURE 

FOR PARTY-LINE OPERATION 

• SHORT-CIRCUIT PROTECTION 

• SINGLE 5 VOLT POWER SUPPLY. 

• AND-OR LOGIC CONFIGURATION 


PIN CONFIGURATION 



LOGIC DIAGRAM 



SWITCHING CHARACTERISTICS Vcc = 5 0V> Ta = 25° C1.2 


PARAMETER 

LIMITS 

UNIT 

MIN 

TYP 

MAX 



ton* Turn-On Delay 


12 

20 

ns 



15 

25 

ns 

toff, Turn-Off Delay 


12 

20 

ns 


20 

35 

ns 


NOTES: 

1. RL “ 50ft to ground. 

2. Load is 50ft in parallel with lOOpF. 

3. Reference AC Test Circuit and Pulse Requirements 


CIRCUIT SCHEMATIC 
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DESCRIPTION 

The 8T24 is a Triple Line Receiver designed specifically to meet the IBM System 
(360, System/370 I/O Interface Specification (IBM Specification GA 22-6974-0). 
Each receiver Incorporates hysteresis to provide high noise immunity and high input 
impedance to minimize loading on the driver circuit. 

An input voltage of 1.7 volts or more is interpreted as a logical one; an input of 0.70 
volts or less is interpreted as a logical zero as is an open circuited input. 

The receiver input (R) of the 8T24 will not be damaged by a DC input of +7.0 volts 
with power on or by a DC input of +6.0 volts with power off in the receiver. The 8T24 
will also withstand an input of -0.15V with power on or off. 

The 8T24 is fully compatible with TTL and DTL systems and operates from a single 
5 volt power supply. 

FEATURES 

• BUILT-IN INPUT THRESHOLD 
HYSTERESIS* 

• HIGH SPEED: Tqn = TqfF = 

20ns (TYPICAL) 

• EACH CHANNEL CAN BE 
STROBED INDEPENDENTLY 

• FANOUT OF TEN (10) WITH 
STANDARD TTL INTEGRATED 
CIRCUITS 

• INPUT GATING IS INCLUDED 
WITH EACH LINE RECEIVER 
FOR INCREASED APPLICA¬ 
TION FLEXIBILITY 

• OPERATION FROM A SINGLE 
+ 5V POWER SUPPLY 

• Hysteresis is defined as the difference be¬ 
tween the input thresholds for the “1” and 
“0” output states. Hysteresis is specified at 
0.4V typically and 0.2V minimum over the 
operating temperature range. 


PIN CONFIGURATION 


A3 [I 

B3 E 

Ri [T 

Si [7 
Ai {£ 
Bi [7 

E 

GND U 


3 Vcc 

3 S3 

3 R 3 
El ^3 
El ^2 

^ S 2 
TTI R2 

3 <2 


8T24 N,F,W 


LOGICAL DIAGRAM WITH 
PIN LAYOUT 



CIRCUIT SCHEMATIC 
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8T24 N.F.W 


1. Hysteresis is defined as the voltage differ¬ 
ence between the R input level at which the 
output begins to go from “O” to “1” state 
and the level at which the output begins to 
go from “1” to “0”. 


SWITCHING CHARACTERISTICS AT Vcc = 5.0v AND T^ = 25" C 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNITS 

R 

S 

A 

B 

MIN 

TYP 

MAX 

ton. Turn-On Delay 






20 

30 

ns 

toff, Turn-Off Delay 






20 

30 

ns 

Hysteresis"* 

1 


4.5V 

OV 

OV 

0.2 

0.4 


V 


AC TEST CIRCUIT AND WAVEFORMS 


MONITOR 
INPUT PULSE 



Input Pulse: 

Amplitude = 2.6V 
Pulse width = 200nS 
(50% Duty Cycle) 
tr = tf = 5nS (10% to 90%) 








. . 84.5n 2.6V 

1^——VvV—O 


3 Receivers in the package. 

Test each Receiver using switch 
positions as shown in Table 1. 


TABLE 1 1 

Receiver no. 

POSITION 1 


Switch 1 

Switch 2 

Receiver 1 

1 

1 

Receiver 2 

2 

2 

Receiver 3 

3 

3 


HYSTERESIS TEST CIRCUIT 



Verify in each of three (3) positions of Si (Figure 1) that the following occurs per 
Figure 2. 

1. V-|xand V 2 must be between o.7V minimum and 1.7 maximum. 

2. Hysteresis = Vi -V 2 




















































8T25V 


DESCRIPTION 

The 8T25 is a Dual MOS-to-TTL interface element. The Sense Amplifier is designed 
to accept low level MOS signals from the output of Random Access Memories and 
the information is stored in a latch in response to an external Strobe signal. A 
tristate output buffer presents the data to the output using conventional TTL logic 
levels. The 8T25 operates from a single +5 volt supply. 

CIRCUIT OPERATION 

A logic “1” level on the PRESET/DISABLE line will disconnect the outputs of the 
Sense Amplifier from a common bus by turning both totem-pole transistors off. 
When the Preset/Disable line returns to a logic “0” level, the outputs will be preset 
to a logic “1 ” state. A low-going Strobe pulse will then transfer the data at Inputs A 
and B to their respective outputs non-inverted. 

Due to the internal latch, output data will remain stable regardless of any change in 
input levels until a Disable signal again forces both outputs to the high impedance 
state. 

If the STROBE is not used (STROBE = 0) the effect of the Preset/Disable line is to 
first disconnect the data from the tri-state bus (PRESET/DISABLE HIGH) and then 
transfer the input data to the output. 


FEATURES 

• MOS-TO-TTL CONVERTER 

• INTERNAL LATCH 

• TRISTATE OUTPUTS 

• SINGLE +5V SUPPLY 


PIN CONFIGURATION 


V PACKAGE 


STROBE [2 

1 8 

□ vcc 

OUTPUT A 

2 7 

]] OUTPUT B 

INPUT A Q 

3 6 

]]] DISABLE 

GND [][ 

4 5 

^ INPUT B 





LOGIC DIAGRAM 



ELECTRICAL CHARACTERISTICS T^ = 25" C, Vcc = 5-OV 


PARAMETER 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Propagation Delay Strobe to Output (t^s) 


15 

25 

ns 

Disable to “0” Output (tpzO 


15 

25 

ns 

“0” Output to Disable (tpLz) 


8 

15 

ns 

Disable to “1” Output (tpzn) 


15 

25 

ns 

“1” Output to Disable (tpHZ) 


9 

20 

ns 
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8T25V 


AC TEST CIRCUITS AND WAVEFORMS 


PROPAGATION DELAY (STROBE TO OUTPUT) 



PULSE CHARACTERISTICS: 

f = 1MHz 
< 5 11$ 

Inuu = = 20 ns MAX*. 

r ■ »™max. 



FIGURE 1 


PROPAGATION DELAY (DISABLE TO OUTPUT) 




NOTE; 


FIGURE 2 

PROPAGATION DELAY (DISABLE TO OUTPUT) 


tp,2 = "0" OUTPUT TO HIGH-Z 
tp2, = HIGH-Z TO ”0" OUTPUT 



FIGURE 3 


NOTE: tphz = "1" OUTPUT TO HIGH-Z 
Vzl = HIGH-Z TO "0” OUTPUT 
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8T25V 


TYPICAL APPLICATION 



NOTE: EACH MEMORY CARD IS AN 

N (2K) XM MEMORY FOR 2548 2K MOS RAM 
N(K) XM MEMORY FOR 1103 1K MOS RAM 


TYPICAL WAVEFORMS 


TYPICAL PRESET/DISABLE AND STROBE SEQUENCE^ 


PRESET/DISABLE 


CURRENT INPUT I 
THRESHOLD+300mA 


-J Hl-Z L- 

I OUTPUT 


* These waveforms are easily obtained from the clock phases of the memory systems if desired. 
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8T26A-N,F • 8T28-N,F 


DESCRIPTION 

The 8T26A/28 consists of four pairs of 3- 
State logic elements configured as Quad 
Bus Drivers/Receivers along with separate 
buffered receiver enable and driver enable 
lines. This single 1C Quad Transceiver de¬ 
sign distinguishes the 8T26A/28 from con¬ 
ventional multi-IC implementations. In ad¬ 
dition, the 8T26/28’s ultra high speed while 
driving heavy bus capacitance (300pF) 
makes these devices particularly suitable 
for memory systems and bidirectional data 
buses. 


Both the Driver and Receiver gates have 3- 
State outputs and low-current PNP Inputs 3- 
State outputs provide the high switching 
speeds of totempole TTL circuits while of¬ 
fering the bus capability of open collector 
gates. PNP Inputs reduce Input loading to 
200juA maximum. 

APPLICATIONS 

• Half-duplex data transmission 

• Memory interface buffers 

• Data routing in bus oriented systems 

• High current drivers 

• MOS/CMOS-to-TTL interface 


PIN CONFIGURATION 




LOGIC DIAGRAM 
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8T26A-N,F • 8T28-N,F 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8T26A 

8T28 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 


Input voltage 









ViL 

Low 



N/A 



N/A 



ViH 

High 



N/A 



N/A 



Vic 

Clamp 

Vcc = MIN, liN = -12mA 



-1.0 



-1.0 

V 


Output voltage 

Vcc = MIN 








VoL 

Low 










Drive 

loL = 48mA 



0.5 



0.5 

V 


Receive 

lOL = 20mA 



0.5 



0.5 

V 


Input current 

Vcc = MAX, ViN = 0.4V 








IlL 

Low 










Drive (low level) 




-200 



-200 

mA 


Disabled (low level) 




-25 



-25 

mA 


Receive 




-200 



-200 

mA 


NOTE 

Output sink current is supplied through a resistor to ground. 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TO 

FROM 

TEST 

CONDITIONS 

8T26A 

8T28 

UNIT 

Min 

Typ 

Max 

Min 

Typ 

Max 

Propagation delay 











tON 

Rout 

□out 

Cl = 30pF 



14 



17 

ns 


□out 

Din 

Cl = 300pF 



14 



17 

ns 

tOFF 

Rout 

□out 

Cl = 30pF 



14 



17 

ns 


Dout 

Din 

Cl = 300pF 



14 



17 

ns 

Data enable to data output 



Cl = 300pF 








tPZL 

0 

High Z 




25 



28 

ns 

tpzL 

High Z 

0 




20 



23 

ns 

Receive enable to receive output 



Cl = 30pF 








tPZL 

0 

High Z 




20 



23 

ns 

tPLZ 

High Z 

0 




15 



18 

ns 


TYPICAL APPLICATION 
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DESCRIPTION 

The 8T30 is a dual bi-directional bus interchange element that 
interfaces MOS and TTL data busses. Data can be exchanged 
in a half-duplex transmission mode from a “party line’’ TTL/DTL 
bus to a MOS transceiver port and a TTL/DTL transceiver port. 
For maximum versatility the receive inputs and high current sink 
open collector transmit outputs are brought out separately. 

Common receive and transmit enable controls condition each 
half of the 8T30 for six valid modes of operation as tabulated in 
Table 1. 

Pins 6 and 4 (8 and 10) are typically connected such that data 
from a common high performance “party line” bus can be 
routed to and from the TTL/DTL and MOS transceiver ports. In 
addition, wrap-around inputs are provided such that TTL/DTL 
data can be sent directly to the MOS transceiver port and the 
TTL/DTL “party line drivers” without using the TTL/DTL trans¬ 
ceiver port. 

A high performance emitter follower driver and a low current 
base input on the MOS transceiver port make the 8T30 a 
superior MOS bus interface element. 

A power-down sequence (as Vcc is varied from 5.25V to OV) of 
the 8T30 will have no effect on the transmit outputs i.e., the 
“party line” bus driving the port controller. 


PIN CONFIGURATION 


Half Duplex 
MOS Transceiver 1 


TTL Wrap-Around 
Input 1 


Transmit Enable 
(Common) 


Half Duplex 
TTL/DTL Transceiver 1 


Transmit Data 
(OC) 



Vcc 

Half Duplex 
MOS Transceiver 2 

TTL Wrap-Around 
Input 2 

Receive Enable 
(Common) 

Receive Data 2 

Half Duplex 

TTL/DTL Transceiver 2 

Transmit Data 2 
(OC) 


8T30 VALID OPERATING MODES 


MODE OF 

OPERATION 

PIN FUNCTIONS 

PIN NUMBERS 

6 & 4 
(8 & 10) 

2 

(12) 

5 

(9) 

3 

11 

1 

(13) 

Port Controller Receives Data 

Control 


0 


1 

0 


From TTL/DTL System 

Data In 

Data 







Data Out 



Data 



Data 

TTL/DTL Transceiver Sends 

Control 


0 


0 

1 

1 

Data to TTL/DTL System 

Data In 



Data 





Data Out 

Data 






MOS Transceiver Sends Data 

Control 


0 

1 

0 

1 


to TTL/DTL System 

Data In 






Data 


Data Out 

Data 






MOS Transceiver Receives 

Control 

X 


1 

1 

1 


Data from TTL/DTL Wrap- 

Data In 


Data 





Around Input 

Data Out 






Data 

TTL/DTL System Receives 

Control 



1 

0 

1 


Data From TTL/DTL Wrap- 

Data In 


Data 





Around Input 

Data Out 

Data 





Data 

Port Controller Idle (Random 

Control 


X 

X 

1 

1 

X 

Activity on Pins 1(13), 2(12), 

Data In 

X 






and 5(9) Does Not Affect 

Data Out 

X 






Bus on 6, 4 (8, 10) 









(X = Don’t Care, 1 = Logic “1”, 0 = Logic “0”) 
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8T30 N,F 


AC ELECTRICAL CHARACTERISTICS Ta = 25»C, Vcc = 5.0V 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Propagation Delays 







TTL/DTL Transceiver Inputs 

ton 

Fig. 1, 2 Rl = 2200, Cl = 50pF 


14 

25 

ns 

to Transmit Outputs 

toff 



14 

20 

ns 

MOS Transceiver Inputs 

ton 

Fig. 2. 3 Rl = 2200, Cl = 50 pF 


23 

70 

ns 

to Transmit Outputs 

toff 



23 

50 

ns 

TTL Wraparound Inputs to 

ton 

Fig. 2, 4 Rl = 2200, Cl = 50 pF 


120 

175 

ns 

Transmit Outputs 

toff 

Rf = 11.2K, Cp = 30 pF 


36 

75 

ns 

Receive Inputs to 







TTL/DTL Transceiver 

ton 

Fig. 2, 5 Rl = 1000, Cl = 30 pF 


42 

60 

ns 

Outputs 

toff 

Fig. 2, 5 Rl = 4K0, Cl = 30 pF 


13 

20 

ns 

Receive Inputs to MOS 

ton 

Fig. 6, 7 Rp = 11.2K, Cp = 30 pF 


14 

35 

ns 

Transceiver Outputs 

toff 



106 

135 

ns 

Transmit Enable to 

ton 

Fig. 8, 9 Rl = 2200, Cl = 50 pF 


19 

40 

ns 

Transmit Outputs 

toff 



19 

40 

ns 

Receive Enable to 







TTL/DTL Transceiver 

ton 

Fig. 9, 10 Rl = 4000, Cl = 30 pF 


46 

60 

ns 

Outputs 

toff 

Fig. 9, 10 Rl = 4K0, Cl = 30 pF 


19 

35 

ns 

Receive Enable to MOS 

ton 

Fig. 11, 12 Rf= 11.2K, Cp = 30 pF 


20 

50 

ns 

Transceiver Outputs 

toff 



115 

155 

ns 


LOGIC DIAGRAM 
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8T30 N,F 


AC TEST FIGURES AND WAVEFORMS 


ton, toff TRANSCEIVER INPUTS TO 
TRANSMIT OUTPUTS 


WAVEFORMS 


INPUT ^cc - 5V Vcc 




**tpw = 0.5 msec, PRR s 1 MHz, Rq^^ s 50 OHMS 

FIGURE 2 


ton, toff MOS TRANSCEIVER 
TO TRANSMIT OUTPUTS 


VCC = 5V Vcc 



FIGURE 3 


ton, toff RECEIVE INPUTS 
TO TTL/DTL TRANSCEIVER OUTPUTS 

INPUT = Vcc 



*Cl includes stray and probe capacitance 
** tpw = 0.5 msec, PRR s 1 MHz, Rq^ s 50 OHMS 
see figure 2 FOR WAVEFORMS 


FIGURE 5 


ton, toff TTL wraparound INPUTS 
TO TRANSMIT OUTPUTS 



*Cp, Cl includes stray and probe capacitance 

**tpvv s 0.5 msec, PRR S 1 MHz, Rq^^ ^ 50 OHMS 
SEE FIGURE 2 FOR WAVEFORMS 

FIGURE 4 


ton, toff RECEIVE INPUTS TO 
MOS TRANSCEIVER OUTPUTS 


INPUT Vcc = 5V _12V 



FIGURE 6 
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AC TEST FIGURES AND WAVEFORMS (Cont’d) 


ton, toff WAVEFORMS 


TRANSMIT ENABLE TO TRANSMIT OUTPUTS 



•Cl includes stray and probe capacitance 

**tpvy, s 0.5 fxSEC. PRR s 1 MHz, R^^^ ^ 50 OHMS 


FIGURE 7 


INPUT Vcc = 5V Vcc 



ton, toff WAVEFORMS 



*Cp includes stray and PROBE CAPACITANCE 
**tpw s 0.5 msec, PRR s 1 MHz, Rq^ s 50 OHMS 


FIGURE 9 


ton, toff RECEIVE ENABLE TO 
TTL/DTL TRANSCEIVER OUTPUTS 

INPUT Vcc = 5V Vqq 



*Cp, Cl includes stray and probe CAPACITANCE 
**tpw s 0.5 msec, PRR 3! 1 MHz, Rq^^ s 50 OHMS 
SEE FIGURE 2 FOR WAVEFORMS 

FIGURE 10 


ton, toff RECEIVE ENABLE TO 
MOS TRANSCEIVER OUTPUTS 


INPUT VcC = ®'' -12V 



FIGURE 11 


ton, toff WAVEFORMS 



*Cp includes STRAY AND PROBE CAPACITANCE 
**Xp^ s 0.5 msec, PRR s 1 MHz, Rqu^ s 50 OHMS 

FIGURE 12 
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8T30 N,F 


TYPICAL APPLICATION 


PROCESSOR-PORT CONTROLLER INTERFACE FOR HALF-DUPLEX TTL/MOS DATA TRANSMISSION 



VALID OPERATING MODES: 

1. PROCESSOR TRANSMITTING TO PORT 
CONTROLLER 

2. DTL/TTI HALF DUPLEX INPUT TRANS¬ 
MITTING TO PROCESSOR 

3. MOS HALF DUPLEX INPUT TRANSMIT¬ 
TING TO PROCESSOR 

4. WRAP AROUND INPUT TRANSMITTING 
TO MOS OUTPUT 


5. WRAP AROUND INPUT TRANSMITTING 
TO PROCESSOR 

6. PORT CONTROLLER IDLE (NEITHER 
SENDING NOR RECEIVING) RANDOM 
ACTIVITY ON PINS 1, 2, 5 DOES NOT 
AFFECT TWO WAY “PARTY LINE” PATH 
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8T31-N,F 


DESCRIPTION 

The I/O Port Is an 8-blt bidirectional data 
register designed to function as an I/O 
interface element In microprocessor sys¬ 
tems. It contains 8 clocked data latches 
accessible from either a microprocessor 
port or a user port. Separate I/O control is 
provided for each port. The 2 ports operate 
independently, except when both are at¬ 
tempting to input data into the I/O Port. In 
this case, the user port has priority. 

A master enable (ME) Is provided that en¬ 
ables or disables the juP bus regardless of 
the state of the other inputs, but has no 
effect on the user bus. 

A unique feature of this family is its ability to 
start up in a predetermined state. If the clock 
is maintained at a voltage less than .8V until 
the power supply reaches 3.5V, the user port 
will always be all logic 1 levels, while the 
microprocessor port will be all logic 0 levels. 


FEATURES 

• Each device has 2 ports, one to the user, 
the other to a microprocessor. I/O Ports 
are completely bidirectional 

• Ports are independent, with the user port 
having priority for data entry 

• User data input synchronous 

• The user data bus is available with tri¬ 
state (8T32, 8T36) or open collector 
(8T33, 8T35) outputs 

• At power up, the user port outputs are 
high 

• Tri-state TTL outputs for high drive capa¬ 
bility 

• Directly compatible with the 8X300 Mi¬ 
crocontroller 

• Operates from a single 5V power supply 
over a temperature range of 0°C to +70°C 


BLOCK DIAGRAM 



PIN CONFIGURATION 
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8T31-N,F 


PIN DESIGNATION 


PIN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

1-8 

UD0-UD7: 

User Data I/O Lines. Bidirectional data lines to 
communicate with user’s equipment. 

Acitve high 
three-state 

16-23 


Microprocessor Bus. Bidirectional data lines to 
communicate with controlling digital system. 

Active low 
three-state 

10 

BIC: 

Input Control. User input to control writing into 
the I/O Port from the user data lines. 

Active low 

9 

BOC; 

Output Control. User input to control reading 
from the I/O Port onto the user data lines. 

Active low 

11 


Master Enable. System input to enable or dis¬ 
able all other system inputs and outputs. It has no 
effect on user inputs and outputs. 

Active low 

15 

WC: 

Write Command. When WC is high, stores con¬ 
tents of IVO-IV? as data. 

Active high 

14 

RC 

Read Command. When RC is low, data is 
presented on IV0-IV7. 

Active low 

13 

MCLK: 

Master Clock. Input to strobe data into the 
latches. See function tables for details. 

Active high 

24 

Vcc^ 

5V power connection. 


12 

GND: 

Ground. 



USER DATA BUS CONTROL 

The activity of the user data bus is con¬ 
trolled by the BIC and BOC inputs as shown 
in Table 1. 

The user data input is a synchronous func¬ 
tion with MCLK. A low level on the BIC input 
allows data on the user data bus to be 
written into the data latches only if MCLK is 
at a high level. A low level on the BIC input 
allows data on the user data bus to be 
latched regardless of the level of the MCLK 
input. 

To avoid conflicts at the data latches, input 
from the microprocessor port is inhibited 
when BIC is at a low level. Linder all other 
conditions the 2 ports operate independ¬ 
ently. 

MICROPROCESSOR 
BUS CONTROL 

As is shown inTable 2,the activity ofthemi- 
croprocessor port is controlled by the ME, 
RC, WC and BIC inputs, as well as the state 
of an internal status latch. BIC is included to 
show user port priority over the microproc¬ 
essor port for data input. 


BIC 

BOC 

MCLK 

USER DATA BUS FUNCTION 

H 

L 

X 

Output Data 

L 

X 

H 

Input Data 

H 

H 

X 

Inactive 


BUS OPERATION 

Data written into the I/O Port from one port 
will appear inverted when read from the 
other port. Data written into the I/O Port 
from one port will not be inverted when read 
from the same port. 


H = High Level L = Low Level X = Don’t care 

Table 1 USER PORT CONTROL FUNCTION 


ME 

RC 

WC 

MCLK 

BIC 

MICROPROCESSOR BUS 
FUNCTION 

L 

L 

L 

X 

X 

Output Data 

L 

X 

H 

H 

H 

Input Data 

X 

H 

L 

X 

X 

Inactive 

X 

X 

H 

X 

L 

Inactive 

H 

X 

X 

X 

X 

Inactive 


Table 2 MICROPROCESSOR PORT CONTROL FUNCTION 
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DESCRIPTION 

The Interface Vector (IV) Byte is an 8-bit bi-directional data 
register designed to function as an I/O interface element in 
microprocessor systems. It contains eight clocked data latches 
accessible from either a microprocessor (IV) port or a user port. 
Separate I/O control is provided for each port. The two ports 
operate independently, except when both are attempting to 
input data into the IV Byte. In this case, the user port has prior¬ 
ity. 

A unique feature of the IV Byte is the way in which it is addres¬ 
sed. Each IV Byte has an 8-bit, field programrhable address, 
which is used to enable the microprocessor port. When the SC 
control signal is high, data at the microprocessor port is treated 
as an address. If the address matches the IV Byte’s internally 
programmed address, the microprocessor port is enabled, al¬ 
lowing data transfer through it. The port remains enabled until 
an address which does not match is presented, at which time 
the port is disabled (data transfer is inhibited). A Master Enable 
input (ME) can serve as a ninth address bit, allowing 512 IV 
Bytes to be individually selected on a bus, without decoding. 
The user port is accessible at all times, independent of whether 
or not the microprocessor port is selected. 


PIN CONFIGURATION 


F,N PACKAGE 

uo. [7 

737 

3 Vcc 

UD6 [7 


i] ,VB7 

UD5 [7 


E .VBS 

U04 [7 


3',vbs 

UD3 [T 


3 'VB4 

UP2 [T 


E -- 

uo, [7 


3 ,VB2 

uoo [7 


3 ,VB1 

BOC [7 


3 ,VBO 

B,C [7 


7] wc 

ME [7 


3 sc 

ONO [7 


3 MCLK 
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FUNCTtONAL DESCRIPTION 

USER DATA BUS CONTROL _ 

The a ctivity of the User Data Bus is controlled by the BIG and 
BOG inputs as shown in Table 1. (H represents high, L repre¬ 
sents low.) 

Table 1 

BIC and BOC function Control 


BIC 

BOC 

MCLK 

USER DATA BUS 

H 

L 

X 

Output Data 

L 

X 

H 

Input Data 

L 

X 

L 

Inactive 

H 

H 

X 

Inactive 


To avoid conflicts at the Data L atch , input from the mi¬ 
croprocessor port is inhibited when BIG indicates user data is 
being input. Under all other conditions, the two ports operate 
independently. 

INTERFACE VECTOR BUS CONTROL 

As is shown in Table 2, the activity of the microprocessor port 
(IV Bus) is controlled by the ME, SG, WG and BIG inputs, as 
well as the state of an internal status latch. BIG is included to 
show user port priority over the microprocessor port for data 
input. 


TABLE 2 

MICROPROCESSOR PORT FUNCTION CONTROL 


ME 

SC 

WC 

MCLK 

BIC 

Status 

Latch 

IVBX 

Function 

L 

L 

L 

X 

X 

SET 

Output Data 

L 

L 

H 

H 

H 

SET 

Input Data 

L 

H 

L 

H 

X 

X 

Input Address 

L 

H 

H 

H 

L 

X 

Input Address 

L 

H 

H 

H 

H 

X 

Input Data 







and Address 

L 

X 

H 

L 

X 

X 

Inactive 

L 

H 

X 

L 

X 

X 

Inactive 

L 

L 

H 

H 

L 

X 

Inactive 

L 

L 

X 

X 

X 

not set 

Inactive 

H 

X 

X 

X 

X 

X 

Inactive 


When SC and WC are both high, data on the IV Bus is accepted 
as data, whether or not the IV Byte was selected. The data is 
also interpreted as an address. The IV Byte sets its select 
status if its address matches the data read when SC and WC 
were both high; it resets its select status otherwise. 

BUS OPERATION 

Data written into the IV Byte from one port will appear inverted 
when read from the other port. Data written into the IV Byte from 
one port will not be inverted when read from the same port. 

Figure 1 shows various ways to use t he IV Byte in a system by 
controlling the states of the BIC and BOC lines. BYTE 1 is for 
Input only, BYTE 2 is for output only, BYTE 3 is bidirectional 
under user control. BYTE 4 is output only (6 bits) with two bits 
reserved for system control of BYTE 5. 



FIGURE 1 

SOME IV BYTE CONFIGURATIONS 


Each IV Byte’s status latch stores the result of the most recent 
IV Byte select; it is set when the IV Byte’s internal address 
matches the IV Bus. It is cleared when an address that differs 
from the internal address is presented on the IV Bus. In normal 
operation, the state of the status latch acts like a master enable; 
the microprocessor port can transfer data only when the status 
latch is set. 
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AC TEST CIRCUITS AND WAVEFORMS 

PROPAGATION DELAY (DquT TO RqUT) 



PROPAGATION DELAY {D|n TO Dqut) 



PROPAGATION DELAY (DATA ENABLE TO DATA OUTPUT) 


























PIN DESCRIPTION 


PiN 

SYMBOL 

NAME AND FUNCTION 

TYPE 

1-8 

UDO — UD7: 

User Data I/O Lines. Bidirectional data lines to com¬ 
municate with user’s equipment. Either tri-state or 
open collector outputs are available. 

ACTIVE HIGH 

16-23 

iVBO — IVB7; 

Interface Vector Bus. Bidirectional tri-state data lines 
to communicate with controlling digital system (mi¬ 
croprocessor). 

ACTIVE LOW 

10 

bIC: 

Byte Input Control. User input to control writing into 
the IV Byte from the User Data Lines. 

ACTIVE LOW 

9 

BOC: 

Byte Output Control. User input to control reading 
from the IV Byte onto the User Data Lines. 

ACTIVE LOW 

14 

SC: 

Selected Command. When SC is high and WC is low, 
data on IVBO — IVB7 is interpreted as an address. IV 
Byte selects itself if its address is identical to IV bus 
data; it de-selects itself otherwise. 

ACTIVE HIGH 

15 


Write Command. When WC is high and SC is low, IV 
Byte, if selected, stores contents of IVBO —- IVB7 as 
data. 

ACTIVE HIGH 

11 

ME: 

Master Enable. System input to enable or disable all 
other system inputs and outputs. It has no effect on 
user inputs and outputs. 

ACTIVE LOW 

13 

MCLK: 

Master Clock. Input to strobe data Into the latches. 


24 

VCC: 

5 volt power connection. 


12 

GND: 

Ground. 



PARAMETER MEASUREMENT INFORMATION 


Load Circuit for Open Collector Outputs 

^CC 



, TEST 
POINT 


NOTE; ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS. 


Load Circuit for Tristate Outputs 



L H 
H Zj 
V TEST Z h) 

'point h l 

L Z 
Z L 


51 OPEN 

52 CLOSED 


51 CLOSED 

52 OPEN 


NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS. 
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AC ELECTRICAL CHARACTERISTICS 

(Limits apply for Vqc = 5V ± 5% and 0® C ^ ^ 70® C unless specified otherwise.) 


Parameter 

Symbol 



Conditions 

Limits 


Min. 

Typ. 

Max. 

User Data Delay (Note 1) 

*PD 

UDX 

IVBX 

Cl = 30pF 


19 





MCLK 

IVBX 

Cl = 30pF 


36 



User Output Enable 

tOE 

bIc 


Cl= 30pF 


26 


ns 



BOC 


Cl = 30pF 


28 


ns 

User Output Disable 

too 

BlC 

UDX 

Cl= 30pF 


22 





BOC 

UDX 

Cl = 30pF 


13 



IV Data Delay (Note 1) 

tpD 





32 









40 



IV Output Enable 




Cl = 30pF 


16 


ns 




IVBX 

Cl = 30pF 


16 


ns 


iiim 

11^9111 


Cl = 30pF 


16 


ns 

IV Output Disable 



jHSSSSH 



15 


jHQiim 







15 




HHHII 





15 


H9H 

Clock Pulse Width 

tw 

MCLK 




20 


ns 

--- 1 

Setup Time (2) 

— 

tSETUP 

UDX 




9 


ns 



BIC 




22 


ns 



IVBX 


(Note 5) 


37 


ns 



ME 


(Note 5) 


23 


ns 



SC 


(Note 5) 


23 


ns 



WC 


(Note 5) 


12 


ns 

Hold Time (2) 

‘HOLD 

UDX 


(Note 5) 


16 


ns 



BIC 


(Note 5) 


3 


ns 



IVBX 


(Note 5) 


11 


ns 



ME 


(Note 5) 




ns 



SC 


(Note 5) 




ns 



WC 


(Note 5) 




ns 


NOTES: 

1. Data delays referenced to the clock are valid only if the input data is stable at the arrival of the clock and the hold time requirement is met. 

2. Setup and hold times given are for "normal” operation. BiC setup and hold times are for a user write operation. SC setup and hold times are for an IV Byte select operation. WC 
setup and hold times are for an IV Bus write operation. ME setup and hold times are for both IV write and select operations. 
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INPUT WAVEFORM CLOCK PULSE WIDTH 



DATA DELAY TIMES 


DATA DELAY TIMES 


(INPUT DATA REFERENCED—CLK = ‘1’) 


(CLOCK REFERENCED) 




SETUP AND HOLD TIMES 



OUTPUT ENABLE AND DISABLE TIMES 
(TRISTATE OUTPUTS) 

LOW LEVEL 
ENABLING 



WAVEFORM #1 IS FOR AN OUTPUT WITH INTERNAL CONDITIONS SUCH THAT THE 
OUTPUT IS LOW WHEN THE TRI-STATE DRIVER IS ENABLED. WAVEFORM =2 IS FOR 
THE OPPOSITE CONDITION. 


ADDRESS PROGRAMMING 

The IV Byte is manufactured such that an address of all high- 
levels (> 2V) on the IV Data Bus inputs matches the Byte’s 
internal address. To program a bit so a low-level input (< 0.8V) 
matches, the following procedure should be used: 

1. Set all control inputs to their inactive state (BIC = BOC = 
ME = Vcc. SC = WC = MCLK = GND). Leave all IV Data 
Bus I/O pins open. 


2. Raise Vcc to 7.75 V ± .25V. 

3. After Vqq has stabilized, apply a programming pulse to the 
User Data Bus bit where a low-level match is desired. The 
voltage should be limited to 18V; the current should be lim¬ 
ited to 75 mA. Apply the pulse as shown in Diagram 1. 

4. Return Vqq to OV (Note 6). 
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5. Repeat this procedure for each bit where a low-level match 
is desired. 

6. Verify that the proper address is programmed by setting the 
Byte’s status latch (IVBO — IVB7 = desired address, ME = 
WC = L, SC = MCLK = H) and attempting to write through 
the IV Byte (BOC = SC = ME = L. BIC = WC = MCLK = H). 
If the proper address has been programmed, data presented 
at the IV Bus will appear inverted on the User Bus outputs. 
(Use normal Vqq and input voltages for verification.) 

After the desired address has been programmed, a second 
procedure must be followed to Isolate the address circuitry. The 
procedure is: 


DIAGRAM 1 

ADDRESS PROGRAMMING PULSE 



1. Set Vcc and all control inputs to OV. (Vqc =BIC = BOC = 
ME = SC WC = MCLK = OV). Leave all IV Data Bus I/O pins 
open. 

2. Apply a protect programming pulse to every User Data Bus 
pin, one at a time. The voltage should be limited to 14V; the 
current should be limited to 150mA. Apply the pulse as 
shown in Diagram 2. 

3. Verify that the address circuitry is Isolated by applying 7V to 
each User Data Bus pin and measuring less than 1 mA of 
input current. The conditions should be the same as In step 1 
above. The rise time on the verification voltage must be 
slower than lOO/us. 


DIAGRAM 2 

PROTECT PROGRAMMING PULSE 



PROGRAMMING SPECIFICATIONS 


Parameter 


Symbol 


Conditions 


Limits 
Min. Typ. 


Max. 


Units 


Programming Supply Voltage 
Address 
Protect 


Programming Supply Current 


VCCP 


7.5 


»CCP 


VCCP = 8.0V 


8.0 


250 


V 

V 

V 


mA 


MAX TIME VqgP > 5.25V 


1.0 


Programming Voltage 
Address 
Protect 


Programming Current 
Address 
Protect 


17.5 

13.5 


18.0 

14.0 


75 

150 


V 

V 


mA 

mA 


Programming Pulse Rise Time 
Address 
Protect 


.1 

100 


IJL sec 
fjLsec 


Programming Pulse Width 


mS 


NOTES; 

6. If all programming can be done in less than 1 second, V^c remain at 7.75V for the entire programming cycle. 
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8T34N 


DESCRIPTION 

The 8T34 is a quad transceiver with a com¬ 
mon two input driver disable control. Tri¬ 
state driver outputs together with low Input 
current requirements for the receivers offer 
extreme versatility in bus organized data 
transmission systems. The data busses may 
be terminated or unterminated. 

Drivers in the third output state (Hi-Z) load 


the bus only with negligible current. The 
receiver input current is low, allowing at 
least 100 driver/receiver pairs to utilize a 
single bus. The receiver incorporates hys¬ 
teresis to provide maximum noise im¬ 
munity. In addition the receiver does not 
load the bus with Vcc = OV as it may be the 
case when peripherals drive a common I/O 
bus and are shut off. 


TRUTH TABLE 


MODE 

DISABLE 

DISABLE 

DRIVER 

BUS RECEIVER 

A 

B 

IN 

BUS 

OUT 

IN 

OUT 

Receive 

H 

X 

X 

H 


L 

Receive 

X 

H 

X 

L 


H 

Drive 

L 

L 

H 


L 

H 

Drive 

L 

L 

L 


H 

L 


PIN CONFIGURATION 
A PACKAGE 


jU Vcc 

Isl BUS 

TTI IN 
Til OUT 

TT] BUS 
TT] IN 

To1 OUT 
Tl B 



DC ELECTRICAL CHARACTERISTICS 


PARAMETER 

TEST CONDITIONS 

8T34 

UNIT 

Min 

Typ 

Max 

V|L 

Input LOW voltage, Receiver 


1.5 


2.0 

V 

V|H 

Input HIGH voltage, Receiver 


0.8 


1.5 

V 

V|L 

Input LOW voltage, Driver 




0.8 

V 

V|H 

Input HIGH voltage, Driver 


2.0 



V 

V|C 

Clamp 

Vqc “ Min, i|fsj = -~12mA 


-1.0 

-1.5 

V 

VOL 

Output LOW voltage 

Vqc = Min 






Receive 

lOL “ 16mA 


0.25 

0.4 

V 


Bus 

lOL = 50mA 



0.7 

V 

VOH 

Output HIGH voltage 

Vqc = Min 






Receive 

Iql “ “400juA 

2.4 



V 


Bus 

Iql “ 10.4jiiA 

2.4 



V 

l|L 

Input current LOW 

Vqc = Max,V|N = 0.4V 



-1.6 

mA 

l|H 

Input HIGH current 

Vqc = Max 






Disable and driver 

V|N = 2.4V 



50 

mA 


Bus, power on 

VjiM = 4.0V 


20 

100 

mA 


Bus, power off 

V|N = 4.0V 


20 

100 

mA 

los 

Short circuit output current 

Receive 

Vqc = Max, V|n = OV, VquT = OV 

-18 

-33 

-55 

mA 


Driver 


-60 

-80 

-105 

mA 

•cc 

Supply current 

Vqc = Max, V|n = 2.0V 



60 

mA 
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8T34N 


AC ELECTRICAL CHARACTERISTICS Ta = 25°c, Vcc = 5 ov 


PARAMETER 

TO 

FROM 

TEST CONDITIONS 

8T34 

UNIT 

Min 

Typ 

Max 

Propagation delay 








tLZ LOW 

Bus 

Disable 

Load 1, Cl= 15pF: 

3 

9 

30 

ns 




Waveform 3 





tHz high 

Bus 

Disable 

Load 1, Cl= 15pF; 

8 

15 

30 

ns 




Waveform 4 





tzL LOW 

Bus 

Disable 

Load 1, Cl = 50pF; 

8 

18 

30 

ns 




Waveform 4 





tzH HIGH 

Bus 

Disable 

Load 1, Cl = 50pF; 

5 

10 

30 

ns 




Waveform 3 





tPLH 

Bus 

Driver 

Load 3, Waveform 5 

3 

6 

15 

ns 

tPHL 

Bus 

Driver 

Load 3, Waveform 5 

4 

9 

20 

ns 

tPLH 

Bus 

Receiver 

Load 2, Waveform 6 

12 

27 

40 

ns 

tPHL 

Bus 

Receiver 

Load 2, Waveform 6 

5 

14 

25 

ns 


PARAMETER MEASUREMENT INFORMATION 


LOAD CIRCUIT FOR 
TRI-STATE OUTPUTS 


POINT '^CC 



LOAD 1 


VOLTAGE WAVEFORMS 


m ITOI IT 




»ZL-^ 



S2 CLOSED 


WAVEFORM 3 


WAVEFORM 4 


PROPAGATION DELAY TIMES 




*PHL - 


OUT-OF-PHASE 

OUTPUT 




WAVEFORM 5 



FROM OUTPUT 
UNDER TEST 


NOTES 

1. Cl includes probe and jig capacitance 

2. Pin diodes are IN3064 


Vcc 



LOAD 2 


FROM OUTPUT 
UNDER TEST 



LOAD 3 


702 


BiQIIDtiGB 












DESCRIPTION 

The 8T37 is a hex bus receiver with hysteresis organized as two 
triple receivers with separate disable lines for each group. Typi¬ 
cally the devices may be used in bus organized data transmis¬ 
sion systems interconnected by terminated lines. The low Input 
current requirement allows several drivers and receivers to 
communicate over a common bus in “party line’’ fashion. A 
power-up or power-down sequence of the receiver will not af¬ 
fect the bus. Built in hysteresis provides maximum noise im¬ 
munity and makes the 8T37 also an ideal Schmitt trigger in 
those applications where the non-linpar input characteristics of 
standard TTL are undesirable. 

Low input current requirements make the hex-inverter Inputs 
compatible with MOS/CMOS in addition to DTL/TTL. All Inputs 
have clamping diodes to simplify systems design. The receiver 
outputs as well as the disable inputs are TTL/DTL compatible. 


PIN CONFIGURATION 



AC ELECTRICAL CHARACTERISTICS T^ = 25° C, Vcc = 5.0V 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Propagation Delays 






(ton, toff) 
Receiver ton 



10 

30 

ns 

toff 

Rl = 40on 


20 

30 

ns 

Disable ton 

Cl = 15pF 


9 

15 

ns 

toff 



11 

15 

ns 


AC TEST FIGURE AND WAVEFORMS 


OUTPUT +5.0V 





NOTES: 

1. Including probe and jig capacitance 

2. All diodes are 1N3064 

3. Pulse generator characteristics P.A. = 
3.5V 

ZquT 50ft 

Prr = 1MHz 

tp = tf ^10 ns (10% to 90%) 

Duty Cycle = 50% 

4. When testing receiver, Disable = 0; when 
testing disable, Receiver = 0. 


* TO BE ANNOUNCED 
EACH TERMINATOR IS 120 OHMS THE VE- 
NIN’S EQUIVALENT CIRCUIT. USING FLAT 
RIBBON A MAXIMUM REASONABLE 
LENGTH IS 50 FT. FROM WHICH THE 
COMBINED LENGTH OF ALL TAPS OR 
STUBS SHOULD BE SUBTRACT. ED. 


TYPICAL APPLICATION 
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OBJECTIVE SPECIFICATION DESCRIPTION 

The 8T38 Is a quad bus transceiver with a common two Input 
disable control for the drivers. Open collector driver outputs 
together with low input requirements for the receivers offer ex¬ 
treme versatility in low cost bus organized systems. 

Busses may be terminated at both ends such that up to 100 
driver/receiver pairs can utilize a common data bus. The re¬ 
ceiver incorporates hysteresis to provide maximum noise Im¬ 
munity. In addition the receiver does not load the bus when 

Vcc =0- 

In those applications where only bus receiver are required the 
8T380 quad bus receiver should be considered. 


AC ELECTRICAL CHARACTERISTICS (Ta = +25® C, Vcc = 5.0V) 


DAD AMCTCD 

TEST CONDITIONS 


LIMITS 


UNIT 



MIN 

TYP 

MAX 

*PHL 

Disable to Bus 

Load 2 

Vjn = OV to 3V 

11 

19 

30 

ns 

tPLH 

Disable to Bus 

Measured from Vjn = 1.5V 
to Vbus = 1.5V 

15 

23 

35 

ns 

*PHL 

Driver to Bus 


5 

12 

20 

ns 

tPLH 

Driver to Bus 


5 

12 

25 

ns 

tPHL 

Bus to Receiver 

Load 1 Waveform 1 

5 

14 

25 

ns 

*PLH 

Bus to Receiver 


12 

27 

40 

ns 


TRUTH TABLE 


MODE 

DISABLE 

DISABLE 

DRIVER 

BUS 

RECEIVER 


A 

B 

IN 


OUT 

RECEIVE 

1 

X 

X 

1 

0 

RECEIVE 

X 

1 

X 

0 

1 

DRIVE 

0 

0 

1 

0 

1 

DRIVE 

0 

0 

0 

1 

0 


PIN CONFIGURATION 



SWITCHING PARAMETER MEASUREMENT INFORMATION 


WAVEFORM 1 


LOAD CIRCUITS 



FROM OUTPUT 
UNDER TEST 


Vcc 



FROM OUTPUT 
UNDER TEST 



LOAD t 


LOAD 2 
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8T80 N.F.W 


DESCRIPTION 

The 8T80 quad 2-input NAND 
interface gate arid the 8T90 Hex 
inverter interface buffer are level 
translators that adapt standard 5V 
DTL/TTL logic to voltage levels of 
up to 30V. 

The 8T80 performs the NAND 
function for positive logic (high 
level = logic “1 ”) and the 8T90 per¬ 
forms the inverting function. 

The output structure of the 8T80/ 
90 is a high voltage transistor with 
uncommitted collector which al¬ 
lows logic swings up to 30 volts. 
The “bare” collector is useful for 
collector logic or wired-and con¬ 
nections. 

Applications include TTL to MOS 
Interface, lamp and relay driving as 
well as high level logic interfaces. 

CIRCUIT SCHEMATIC 


Vcc 



NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS. 


NOTE: COMPONENT VALUES ARE TYPICAL. 


PIN CONFIGURATIONS 



AC CHARACTERISTICS Ta = 25° C, Vcc = 5.0V 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNIT 

MIN 

TYP 

MAX 

Turn-on Delay 
Storage Time 

RL = 1.43K 

Cu = 30pF 


35 

40 

55 

95 

ns 

ns 


AC TEST AND WAVEFORMS 
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DESCRIPTION 

The 8T80 quad 2-input NAND 
interface gate and the 8T90 Hex 
inverter interface buffer are level 
translators that adapt standard 5V 
DTL/TTL logic to voltage levejs of 
up to 30V. 

The 8T80 performs the NAND 
function for positive logic (high 
level = logic “1” and the 8T90 per¬ 
forms the inverting function. 

The output structure of the 8T80/ 
90 is a high voltage transistor with 
uncommitted collector which al¬ 
lows logic swings up to 30 volts. 
The “bare” collector is useful for 
collector logic or wired-and con¬ 
nections. 

Applications include TTL to MOS 
interface, lamp and relay driving as 
well as high level logic interfaces. 

CIRCUIT SCHEMATIC 


Vcc 



NOTE: COMPONENT VALUES ARE TYPICAL. 


PIN CONFIGURATIONS 


F PACKAGE 


E 

E 

E 

E 

E 

E 

■>E 


3 


t>i 




r°CIh 


rCH 




"14] Vcc 

E 

3 

3 

3 

3 

3 


W PACKAGE 


E 

E 


E 

VccfT* 

E 

E 

E 


< 3 ^ pE> 


-O 


3 

3 


<y 


3 

Trj c 


3 

3 


0 


AC CHARACTERISTICS T^ = 25' C, Vcc = 5-OV 



LIMITS 

UNITS 







CHARACTERISTIC 

MIN. 

TYP. 

MAX. 


TEST CONDITIONS 

Turn-on Delay 


35 

55 

ns 

Rl = 1.43K 

Storage Time 


40 

95 

ns 

Cl = 30pF 


AC TEST FIGURE AND WAVEFORMS 




INPUT PULSE: AMPLITUDE = 3.6V, P.W. = Vsec, tf = tf = lOnsec. 


sinnotiGB 
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OBJECTIVE SPECIFICATION DESCRIPTION 

The 8T93 Hex Inverter interface elements have been designed with SchottkyTTL technol¬ 
ogy. This makes it possible to combine ultra-high speed with a low current PNP input 
structure. Because of its low input current requirements the 8T93 is ideal in applications 
such as bus receivers, low power TTL interfaces as well as MOS and C-MOS to TTL 
buffers. The 8T93 has active pullups. 


AC ELECTRICAL CHARACTERISTICS Ta = 25 ^" C, Vcc = 5V 


PARAMETER 

TEST 

LIMITS 

UNIT 

CONDITIONS 

MIN 

TYP 

MAX 

Propagation Delay 

ton. toff 

RL = 280 

Cl = 15 pF 


5 


ns 


PIN CONFIGURATION 



AC TEST FIGURE AND WAVEFORMS 
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8T94 N,F 


OBJECTIVE SPECIFICATION DESCRIPTION 


PIN CONFIGURATION 


The 8T94 Hex Inverter interface elements have been designed with Schottky TTL technol¬ 
ogy. This makes it possible to combine ultra-high speed with a low current PNP input 
structure. Because of its low input current requirements the 8T94 is ideal in applications 
such as bus receivers, low power TTL interfaces as well as MOS and C-MOS to TTL 
buffers. 


AC ELECTRICAL CHARACTERISTICS Ta = 25° C, Vcc = 5V 


PARAMETER 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Propagation Delay 
ton> ^off 

RL = 280 

Cl = 15 pF 


6 


ns 



AC TEST FIGURE AND WAVEFORMS 
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8T95-N,F • 8T96-N,F • 8T97-N,F • 8T98-N,F 


DESCRIPTION 

Each of the 3-State Bus Interface Elements 
described herein has low current PNP in¬ 
puts and is designed with Schottky TTL 
technology for ultra high speed. The de¬ 
vices are used to convert TTL/DTL or 
MOS/CMOS to 3-state TTL Bus levels. For 
maximum systems flexibility the 8T95 and 
8T97 do so without logic inversion, where¬ 
as, the 8T96 and 8T98 provide the logical 
complement of the input. The 8T95 and 
8T96 feature a common control line for all 
six devices, whereas, the 8T97 and 8T98 
have control lines for four devices from one 
input and two from another input. 


PIN CONFIGURATIONS 



N,F PACKAGE 




TRUTH TABLE 


DEVICE 

'nT 'nput output 

DIS-I DIS 4 DIS 2 

8T95 

0 — 000 

0 — 011 

0 — X H-z 

1 — 0 X H-z 

1 — 1 X H-z 

8T96 

0 — 001 

0 — 010 

0 — 1 X H-z 

1 — 0 X H-z 

1 — 1 X H-z 

8T97 

— 0 0 0 0 

— 0 0 1 1 

— X 1 X H-z* 

— 1 X X H-z** 

8T98 

— 0 0 0 1 

— 0 0 1 0 

— X 1 X H-z* 

— 1 X X H-z** 


‘Output 5-6 only “Output 1-4 only x = irrelevant 
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DC ELECTRICAL CHARACTERISTICS 


8T95-N,F • 8T96-N,F • 8T97-N,F • 8T98-N,F 

AC TEST CIRCUIT 


DADAMPTPR 

TCCT r^rkKiniTir\Kie 

LIMITS 

LIMIT 


1 1 1 I^IMO 

Min 

Typ 

Max 


Input voltage 






ViL Low 




0.8 

V 

ViH High 


2.0 



V 

Vic Clamp 

Vcc= MIN, liN = -12mA 





Input 




-1.5 

V 

Output to ground 




-1.5 

V 

Output voltage 

Vcc= min 





VOL 

lOL = 48mA 



0.5 

V 

VOH 

lOH = 5.2mA 

2.4 



V 

Input current 

Vcc = MAX, ViN = 0.5V 





liL Low 

Dis = 0.5V 



-400 

mA 


Dis = 2.0V (third state) 



-40 

mA 

liH High 

ViN = 2.4V 



40 

mA 

los Short circuit output current 

Vcc = MAX, ViN = OV, VouT = OV 

-40 

-80 

-115 

mA 



Input Characteristics 

PA = 3V, f = 1MHz tR = tF < 10ns (10% to 90%) 
Cl includes probe and jig capacitance. 





















DESCRIPTION 

The 8T125 is an Octal Transceiver featuring 
inverting 3-state bus compatible ouputs in 
both send and receive directions. The out¬ 
puts are all capable of sinking 24mA and 
sourcing up to 15mA producing very good 
capacitive drive characteristics. The device 
features a Chip Enable input for easy cas¬ 
cading and a Send/Receive input for direc¬ 
tion control. All inputs have hysteresis built 
in to minimize ac noise effects. 


FEATURES 

• Octal bidirectional bus interface 

• 3-State buffer outputs 

• PNP inputs for reduced loading 

• Hysteresis on all inputs 

• Pin compatible with 54LS/74LS245 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

VcC=®V±5%; Ta= 0‘’C to +70“C 

MILITARY RANGES 

Vcc=®V± 10%; Ta=-55°C to -l-125“C 

Plastic DIP 

N8T125N 


Ceramic DIP 

N8T126F 

S8T126F 

Flatpak 




INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®) 


PINS 

DESCRIPTION 


LIMITS 


Chip Enable (active LOW) input 

l|H OtA) 
l|L (mA) 

20 

-0.2 

S/R 

Send/Receive control input 

l|H <M) 
l|L (mA) 

20 

-0.2 

Ao-Ay 

A inputs 

l|H (mA) 
l|L (mA) 

20 

-0.2 

Bo-By 

B inputs 

> > 

20 

-0.2 

Ao-Ay 

3-State outputs 

II 

1 

ro 

Bo-By 

3-State outputs 

II 

-2/-5.2(a) 

12/24(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military/Commercial 
temperature ranges respectively. 


PIN CONFIGURATION 



FUNCTION TABLE 


INPUTS 

INPUTS/OUTPUTS 

CE 

S/R 

An 

Bn 

L 

L 

A=B 

INPUTS 

L 

H 

INPUT 

B=A 

H 

X 

(Z) 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance "off” state 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 



LIMITS 

UNIT 

TEST CONDITIONS 

Min 

Max 

V|H 

Input HIGH voltage 

Guaranteed input HIGH threshold voltage 

2.0 


V 

V|L 

Input LOW voltage 

Guaranteed input LOW threshold voltage 


0.8 

V 

VcD 

Input clamp diode voltage 

Vcc 

= Min, l|fvj = -18mA 


-1.5 

V 




lOH “ —2.0mA Mil 

2.4 


V 

Vqh 

Output HIGH voltage 

Vqc = Min, 

•oh -5.2mA Com 

2.4 


V 

•oh “ —12mA Mil 

2.0 


V 




•oh “ -15mA Com 

2.0 


V 

Vql 

Output LOW voltage 

Vcc ~ Min, 

•OL “ 12mA Mil & Com 


0.4 

V 

Iql = 24mA Com 


0.5 

V 

•OZH 

Output “off" current HIGH 

Vcc 

= Max, VouT “ 2.4V 


20 

mA 

•OZL 

Output "off” current LOW 

Vcc 

= Max, VoUT == 0-4V 


-200 

mA 

«IH 

Input HIGH current 

Vcc ~ Max, V|fg = 2.4V 


20 

mA 

l| 

Input breakdown current 

Vcc = Max- V|N = 5-5V 


100 

mA 

l|L 

Input LOW current 

Vcc “ Max, V||v| = 0.4V 


-200 

mA 

'os 

I 

Output short circuit current 

Vcc 

= Max, VquT = OV 

-40 

-120 

mA 

ICCH 

Supply current HIGH 

Vcc 

= Max, outputs HIGH 


70 

mA 

'CCL 

Supply current LOW 

Vcc 

= Max, outputs LOW 


90 

mA 

'ccz 

Supply current “off” 

Vcc 

= Max, outputs "off” 


95 

mA 


AC CHARACTERISTICS: - 25X (See Section 4 for Waveforms and Conditions) 


PARAMETER 



LIMITS 

UNIT 

TEST CONDITIONS 

Min 

Max 

tPLH 

Propagation delay 


Waveform 1 


12 

ns 

tPHL 

Input to output 

Cl 

= 45pF, Rl = 66712 


12 

ns 

tpZH 

Enable to HIGH 

Waveform 6 Cl = 45pF, Rl = 667fi 


40 

ns 

tpZL 

Enable to LOW 

Waveform 7 Cl = 45pF, Rl = 66712 


40 

ns 

IPHZ 

Disable from HIGH 

Waveform 6 

Cl = 46pF 


35 

ns 

Rl = 66712 

Cl = 5pF(b) 


18 

ns 

tpLZ 

Disable from LOW 

Waveform 7 

Cl = 45pF 


30 

ns 

Rl = 66712 

Cl = 5pF(b) 


25 

ns 


NOTE 

b. These tests are for reference only. They represent the delay time to guarantee that a 
device is disabled and can no longer drive the bus. 
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DESCRtPTION 

The 8T126 thru 8T129 are quad transceivers 
designed to handle many bus interface ap¬ 
plications. The devices feature 3-state out¬ 
puts on both send and receive buffers, and 
pnp transistors on all inputs to reduced input 
LOW loading requirements. 

The 8T126 and 8T128 feature a 3.4V mini¬ 
mum Vqh l^vel on the receiver for MOS in¬ 


terface applications. The send and receive 
buffers have separate enable inputs for in¬ 
dependent control. 

The 8T127 and 8T129 feature full 24mA 
drive in both send and receive buffers. 
These devices have a common Chip Enable 
input for easy cascading, and a 
Send/Receive input for direction control. 




ORDERING CODE (See Section 9 for further Package and Ordering Information) 


PACKAGES 

COMMERCIAL RANGES 

Vcc=5V±5%; Ta=OX to -I-70X 

MILITARY RANGES 

VcC=5V± 10%; Ta=- 55“C to +125X 

Plastic DIP 

N8T126N • N8T127N 
N8T128N • N8T129N 


Ceramic DIP 

N8T126F • N8T127F 
N8T128F • N8T129F 

S8T126F • S8T127F 
S8T128F • S8T129F 

Flatpak 


S8T126W • S8T127W 
S8T128W • S8T129W 


PIN CONFIGURATIONS 




INPUT AND OUTPUT LOADING AND FAN-OUT TABLE<®’ 


PINS 

DESCRIPTION 


8T126 

8T127 

8T128 

8T129 


Receive Enable (active LOW) input 

l|H (mA) 
l|L (n^A) 

20 

-0.1 


20 

-0.1 


SE 

Send Enable (active HIGH) input 

l|H (a'A) 
l|L <mA) 

20 

-0.1 


20 

-0.1 



Chip Enable (active LOW) input 

l|H (mA) 
l|L (mA) 


20 

-0.2 


20 

-0.2 

S/R 

Send/Receive control input 

l|H (aA) 
l|L (mA) 


20 

-0.2 


20 

-0.2 

D 0 -D 3 

Data inputs 

l|H (l^A) 
l|L (mA) 

20 

-0.1 

20 

-0.2 

20 

-0.1 

20 

-0.2 

B 0 -B 3 

Bus inputs 

l|H (mA) 

IjL (n^^A) 

20 

-0.1 

20 

-0.2 

20 

-0.1 

20 

-0.2 

B 0 -B 3 

3-State bus outputs 

> > 

- 2 /- 6 . 2 (a) 

12/24(a) 

-2/-5.2(a) 

12/24(a) 

- 2 /- 6 . 2 (a) 

12/24(a) 

-2/-5.2(a) 

12/ 24 (a) 

Ao-A3 

3-State receiver outputs 

Iqh (mA) 
Iql (mA) 

- 1 /- 2 . 6 (a) 
6/ 12 (a) 

-2/-5.2(a) 
12 / 24 (a) 

-1/-5/2(a) 

6/ 12 (a) 

-2/-5.2(a) 

12/24(a) 


NOTE 

a. The slashed numbers indicate different parametric values for Military Commercial 
temperature ranges respectively. 
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FUNCTION TABLE (8T126) 


FUNCTION TABLE (8T128) 


INPUTS 

RECVR. OUT 

BUS I/O 

SE 

RE 

Dn 


Bn 

L 

L 

X 

ICQ 

II 

< 

INPUTS 

L 

H 

X 

(Z) 

(Z) 

H 

H 

L 

(Z) 

H 

H 

H 

H 

(Z) 

L 

H 

L 

L 

L 

H 

H 

L 

H 

H 

L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance “off" stage 


INPUTS 

RECVR. OUT 

BUS I/O 

SE 

RE 

Bn 

An 

Bn 

L 

L 

X 

A = B 

INPUTS 

L 

H 

X 

(Z) 

(Z) 

H 

H 

L 

(Z) 

L 

H 

H 

H 

(Z) 

H 

H 

L 

L 

L 

L 

H 

L 

H 

H 

_1 

H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance "off” stage 


FUNCTION TABLE (8T127) 


INPUTS 

RECVR. OUT 

BUSI/0 

CE 

S/R 

Dn 

An 

Bn 

L 

L 

X 

A = B 

INPUTS 

L 

H 

L 

(Z) 

H 

L 

H 

H 

(Z) 

L 

H 

X 

X 

(Z) 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance “off" stage 


FUNCTION TABLE (8T129) 


INPUTS 

RECVR. OUT 

BUS I/O 

CE 

S/R 

Dn 

An 

Bn 

L 

L 

X 

CQ 

II 

< 

INPUTS 

L 

H 

L 

(Z) 

L 

L 

H 

H 

(Z) 

H 

H 

X 

X 

(Z) 

(Z) 


H = HIGH voltage level 
L = LOW voltage level 
X = Don’t care 

(Z) = High impedance “off” stage 


AC CHARACTERISTICS: = 25®C (See Section 4 for Waveforms and Conditions) 


PARAMETER 

TEST CONDITIONS 

8T126/8T128 

8T127/8T129 

UNIT 

Min 

Max 

Min 

Max 

*PLH 

Propagation delay 

Waveforms 1 & 2 


20 


20 

ns 

»PHL 

Data to bus output 

Cl = lOOpF, Rl = 667fi 


30 


30 

ns 

‘PLH 

Propagation delay bus 

Waveforms 1 & 2 


20 


20 

ns 

♦PHL 

to receiver output 

Cl = 50pF, Rl = 66712 


30 


26 

ns 

tpZH 

Enable to HIGH 

Waveform 6 


30 


36 

ns 


for bus output 

Cl = 100pF, Rl = 66712 






<PZH 

Enable to HIGH 

Waveform 6 


26 


30 

ns 


for receiver output 

Cl = 50pF, Rl = 66712 






tPZL 

Enable to LOW 

Waveform 7 


36 


36 

ns 


for bus output 

Cl = 100pF, Rl = 66712 






»PZL 

Enable to LOW 

Waveform 7 


30 


30 

ns 


for receiver output 

Cl = 60pF, Rl = 66712 






tPHZ 

Disable from HIGH 

Waveform 6 , Cl = 5pF, Rl = 66712 


26 


26 

ns 

<PLZ 

Disable from LOW 

Waveform 7, Cl = 5pF, Rl = 66712 


26 


26 

ns 

















DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


PARAMETER 

TEST CONDITIONS 

8T126/8T128 

8T127/8T129 

UNIT 

Min 

Max 

Min 

Max 

V|H Input HIGH voltage 

Guaranteed Input HIGH threshold 
voltage 

2.0 


2.0 


V 

V|L Input LOW voltage 

Guaranteed Input LOW 
threshold voltage 

Mil 


0.7 


0.7 

V 

Com 


0.8 


0.8 

V 

VcD clamp diode voltage 

Vqc = Min, l||sj = —18mA 


-1.5 


-1.5 

V 

Vqh Output HIGH voltage 

for Bus outputs 

Vcc “ 

lOH “ —2.0mA Mil 

2.4 


2.4 


V 

lOH “ —5.2mA Com 

2.4 


2.4 


V 

Vqh Output HIGH voltage 

Receiver outputs 

Vcc “ Min, 

V|N = V,L 

or V|H per 

Truth Table 

lOH “ — IOOmA Mil 

3.1 




V 

Iqh == -100mA Com 

3.4 




V 

lOH “ —1.0mA Mil 

2.4 




V 

lOH —2.0mA Mil 



2.4 


V 

Iqh = -2 .6mA Com 

2.4 




V 

•oh ~ —5.2mA Com 



2.4 


V 

Vql Output LOW voltage 

for Bus outputs 

Vcc " Min, 

Iql = 12mA Mil 
&Com 


0.4 


0.4 

V 

Iql - 24mA Com 


0.5 


0.5 

V 

Vql Output LOW voltage 

for Receiver outputs 

Vcc “ Min, 

lOL BniA Mil 

& Com 


0.4 



V 

•OL “ 12mA Mil 
& Com 




0.4 

V 

•OL ~ 12 mA Com 


0.5 



V 

lOL - 24mA Com 




0.5 

V 

•OZH Output “off” current HIGH 

Vcc “ Max, VquT “ 2.4V 


20 


20 

mA 

•OZL Receiver “off" current LOW 

Vcc ~ Max, VquT “ 0 .4V 


-20 


-20 

mA 

•OZL Bus “off” current LOW 

Vcc “ Max, VquT “ 0.4V 


-100 

‘ 

-200 

mA 

•iH Input HIGH current 

Vcc ~ Max, V|fs| = 2.7V 


20 


20 

mA 

l| Input breakdown current 

Vcc “ Max, 

Bus inputs VjN = 5.5V 


100 


100 

mA 

others V||v| = 10V 


100 


100 


l|L Input LOW current 

Vcc = Max, V|N = 0.4V 


-100 


-200 

mA 

IqS Output short circuit current 

Vcc = Max, Vqut = OV 

-40 

-120 

-40 

-120 

mA 

•CCH Supply current HIGH 

Vcc ~ Max, outputs HIGH 


26 


36 

mA 

ICCL Supply current LOW 

Vcc “ Max, outputs LOW 


30 


42 

mA 

•CCZ Supply current “off” 

Vcc “ Max, outputs “off" 


36 


44 

mA 
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DESCRIPTION 

The 8T363 Dual Zero Crossing Detector is an interface circuit 
incorporating a differential amplifier input and logic gate output. 
The input amplifier is referenced to zero volts and employs tem¬ 
perature compensation to ensure stable thresholds. The output 
structure of the 8T363 is compatible with DTL and TTL circuits. 

APPLICATIONS 

Zero-Crossing Detector 
High Stability One-Shot 
Bi-Directional One-Shot 
Frequency Doubler 
Stable-Low Frequency Oscillator 
Linear Amplifier 

Frequency to Voltage Converter 


ABSOLUTE MAXIMUM RATINGS 

Input Voltage +7.0V 

Output Voltage +6.0V 

Vcc +6.0V 

Input Current ± 10mA 

Output Current +30,-10mA 


PIN CONFIGURATION 



H IN 


TIMING 


CC., 


AC ELECTRICAL CHARACTERISTICS T^ = 25® C, Vcc = ^-OV, V“ =-6V 


Storage Temperature -65° C to+175® C 
Operating Temperature 0° C to +75° C 
V— -7V or-13.5V 

Maximum ratings are limiting values above which ser¬ 
viceability may be impaired. 


PARAMETER 

TEST CONDITIONS 

MAX 

UNITS 

Turn on Delay 

See Test Figure 1 , T/^ = 25°C 

85 

ns 

Detector 

See Test Figure 2, V signal = VcC through 



Strobe to Output 

lOKH resistor, T/^ =25°C 

50 

ns 

Turn off Delay 

See Test Figure 1, Ta = 25°C 

65 

ns 

Detector 

See Test Figure 2 , V signal = Vcc through 



Strobe to Output 

lOKH resistor, Ta = 25°C 

50 

ns 

Input Voltage (Timing R Vp 




Diode) 

V 7 =V 2 = V 13 , I 3 = 1mA, I 12 = 1nriA 

1 

V 

Uncertainty Region-Signal 


±30 

mV 

Icc/Detector 

V 7 = V 3 = V 12 , Note 9, Ta = 25°C 

6.5 

mA 

lEE 


-13.0 

mA 


CIRCUIT SCHEMATIC 


''CC, VCC2 



NOTE 

Pins 5, 6, 8, and 10 are tied to pin 14 through isolation diodes. 
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FIGURE 1 - ton. toff DETECTOR INPUTS 

..UT t_:!i ■' 


^on 

Cl =27pF 

R-, =210^2 



toff 

18pF 

1.91k^2 


Input Pulse: Vin 

Pulse Width = 350ns at 50% Points 
tr = tf^c 10ns 
Amplitude = + lOOmV 


FIGURE 2 - ton, toff STROBE TO OUTPUT 





A_n OUTPUT 

^ ^ PULSE 

1 2.6V 


■ 

ton 

toff 

1 

Cl =27pF 

=210^2 

18pF 

l.gikfi 


Input Pulse: Vin 

Pulse width = 200ns at 50% Points 
tr = tf (10%-90%) = 10ns 
Amplitude Vp = 4.0V 








8T363 N 


TYPICAL APPLICATIONS 


MONOSTABLE MULTIVIBRATOR 


TRIGGER 2 

IT 



1/4 8885 


FREQUENCY TO VOLTAGE CONVERTER 


'^cc 



Sine wave inputs up to approximately 500 kHz are limited, amplified and 
used to trigger the timing circuit. The timing circuit output is a constant 
pulse width (pw~0.6RC). The constant width pulses are integrated and 
then filtered to attenuate the remaining high frequency carrier compo¬ 
nents. 
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8T380N 


DESCRIPTION 

The 8T380 is a quad 2-input bus receiver with hysteresis for use 
in I/O, data, and memory busses. Built in hysteresis provides 
maximum noise immunity and a power-up or power-down 
sequence on the receiver will not affect the bus. Low input 
current allows several drivers and receivers to communicate 
over a common bus in “Party Line’’ fashion. The receiver has 
been designed to bepincompatiblewiththeSignetics Utilogic II 
SP 380 gate and provides increased noise immunity as well as 
lower input current. The 8T 380 is ideal as a Schmitt Trigger in 
analog interfaces that cannot tolerate the non-linear input 
impedance characteristics of standard TTL. Further, the low 
input requirements allow the 8T380 to be used as a CMOS to 
TTL interface. All inputs have clamping diodes to simplify 
systems design. 


AC ELECTRICAL CHARACTERISTICS 
Ta = 25‘’C, Vcc = 5.0V 


PARAMETER 

LIMITS 

UNITS 

MIN. 

TYP. 

MAX. 

ton, Turn-on Delay 


16 

35 

ns 

toff, Turn-off Delay 


20 

35 

ns 



AC TEST FIGURE AND WAVEFORMS 



1. Including probe and jig capacitance 

2. All diodes are 1N3064 

3. Pulse generator characteristics 



P.A. = 3.5V 

^ouT = son 

Prr = IMH 2 

V tf ^ 10ns (10% to 90%)| 
Duty Cycle = 50% 


TYPICAL APPLICATIONS 

A generalized “Party Line” bus interface is 
shown in Figure 1. Each driver/receiver 
combination can communicate with any 
other pair or all. Open collector Nand Gates 
such as the Signetics 7439 have adequate 
drive capability for the bus terminations as 
well as 20 driver/receiver pairs. In addition 
the bussing scheme is non-inverting as 
shown and bus drivers are activated by a 
logic “1” whereas bus receivers are activat¬ 
ed by a Logic “0”. 

Each terminator consisting of a 180 ohm 
resistor to ground is a 120 ohm. Thevenin’s 
equivalent circuit. The maximum length of 
cable that can be driven is a complex 
relationship involving the type of cable used 
as well as the distribution of drivers and 
receivers on the buss. Using flat ribbon 
cable, a maximum reasonable length is 50 ft. 
minus the combined length of all taps or 
stubs. 



FIGURE 1 
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JAN 

CASE OUTLINE 

SIGNETICS MILITARY PACKAGE TYPES 

AND 


Dual-In-Line 

LEAD FINISH 

8-Pin 

10-Pin 

14-Pin 

16-Pin 

24-Pin 

CB 

— 

— 

F 

— 

— 

EB 

— 

— 

__ 

F 

— 

JB 

— 

— 

— 

— 

I/F* 

DB 

— 

— 

W 

— 

— 

FB 

— 

— 

__ 

W 

— 

ZC 

— 

— 

— 

— 

Q 

GC 

T 

— 

— 

— 

_ 

1C 

— 

K 

— 

— 

— 


‘The gold plated versions of these packages will be available for a limited time. 
All products listed in Military section are also available in Die form. 


Table 1 MILITARY PACKAGE AVAILABILITY 



JB 

RB 

RC 

JAN 

Qualified 

/883 

Mil 

Temp 

54/54H 

X 

X 

X 

54LS 

X 

X 

X 

54S 

X 

X 

X 

82/8T 

X 

X 

X 

93XX 

X 

X 

X 

96XX 

— 

X 

X 

Linear 

Planned 

X 

X 

Bipolar Memory 

Planned 

X 

X 

Microprocessor 

— 

X 

X 


Table 2 MILITARY SUMMARY 


MILITARY PRODUCTS/ 

PROCESS LEVELS 

The Signetics Mil 38510/883 Program is 
organized to provide a broad selection of 
processing options, structured around the 
most commonly requested customer flows. 
The program is designed to provide our 
customers: 

• Standard processing flows to help minimize the 
need for custom specs. 

• Cost savings realized by using standard pro¬ 
cessing flows in lieu of custom flows. 

• Better delivery lead times by minimizing spec 
negotiation time, plus allows customers to buy 
product off-the-shelf or in various stages of 
production rather than waiting for devices 
started specifically to custom specs. 

The following explains the different pro¬ 
cessing options available to you. Special 
device marking clearly distinguishes the 
type of screening performed. Refer to 
Tables 2, 3 and 4. 

JAN QUALIFIED (JB) 

JAN Qualified product is designed to give 
you the optimum in quality and reliability. 
The JAN processing level is offered as the 
result of the government’s product stand¬ 
ardization programs, and is monitored by 
the Defense Electronic Supply Center 
(DESC), through the use of industry-wide 
procedures and specifications. 

JAN Qualified products are manufactured, 
processed and tested in a government certi¬ 
fied facility to Mil-M 38510, and appropriate 
device slash sheet specifications. Design 
documentation, lot sampling plans, electri¬ 
cal test data and qualification data for each 
specific part type has been approved by the 
Defense Electronic Supply Center (DESC) 
and products appearon the DESC Qualified 
Products List (QPL-38510). 

Group B testing, per Mil-Std-883 Method 
5005, is performed on each six weeks of 
production on each slash sheet for each 
package type. Group C, per Mil-Std-883 
Method 5005, is performed every ninety 
days for each microcircuit group. Group D 
testing, per Mil-Std-883 Method 5005, is 
performed every six months for each pack¬ 
age type. 

In addition to the common specs used 
throughout the industry for processing and 
testing, JAN Qualified products also pos¬ 
sess a requirement for a standard marking 
used throughout the 1C industry. 

MIL-REL/883 (RB) 

Processing to this option is ideal when no 
JAN slash sheets are released on devices 
required. Product is processed to Mil-Std- 


883 Method 5004, and is 100% electrically 
tested to industry data sheets. MIL- 
REL/883B devices are selectively available 
as custom processed parts with electricals 
screened to the JAN Slash Sheets. 

MIL TEMP/883C (S/RC) 

If you need a Military temp, range device, 
but do not require all the high reliability 
screening performed in the other process¬ 
ing options, our Mil-Temp, product is ideal. 
Mil-Temp, parts are the standard full Mil- 
Temperature range product guaranteed to a 
1% AQL to the Signetics data sheet parame¬ 
ters and screened to MIL-STD-883, Class C. 

MILITARY GENERIC DATA 

Signetics has a new program for those 
customers who require quality conform¬ 
ance data on their products. This program 
allows our customers to obtain reliability 
information without the necessity of run¬ 
ning GroupsB, Cand Dinspectionsfortheir 
particular purchase order. It provides for the 
customer something that has not been read¬ 
ily available before in the semiconductor 
industry in that all Military Generic Data is 
controlled and audited by both Government 


Inspection in the case of JAN data and 
Signetics Quality Assurance. 

Signetics Military Generic Data is compiled 
by the Military Products Division based on 
data from 1) JAN quality conformance lots, 
and 2) Data generated by quality conform¬ 
ance lots run for other reliability programs. 
Refer to Table 4. 

A Military Generic family is defined as con¬ 
sisting of die function and package type 
families. 


Military Generic Data 

• Allows our customers to qualify Signet¬ 
ics products based on existing quality 
conformance data performed at Signet¬ 
ics. 

• Allows our customers to reduce costs 
and improve deliveries. 

• Provides assurance that all Signetics die 
function families and packages meet 

• Mil-M-38510 and customer reliability re¬ 
quirements. 

• Provides an attributes summary to the 
customer backed by lot identity and 
traceability. 
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PROCESS LEVEL 
AND MARKING 

PRE-CAP 

VISUAL 

BURN IN 

FUNCTIONAL 

TEST 

DC/AC 

@25®C 

DC/AC 

@TEMP 

QPL 

OFF SHORE 

JB 

JM38510/XXXXX 

883B 

Yes 

100% 

100% 

100% 


Yes 

No 

RB 

SXXXX/883B 

883B 

Yes 

100% 

100% 

100% 


No 

Yes 

RC/S 

SXXXX/883C 

883B 

No 

100% 

100% dc 
Sample ac 

Sample 
dc only 


No 

Yes 


Table 3 MILITARY PRODUCTS PROCESSING MATRIX 


QUALIFIED 

SUB-GROUPS 

QUALIFIES 

OPTION 1 

OPTION 2 

< CD 

Electrical Test 

Package—Same package construction and lead 
finish. 

Data selected from devices man¬ 
ufactured within 6 weeks of the 
manufacturing period on the 
same production iine through 
final seal. 

Data selected from devices 
manufactured within 24 weeks 
of manufacturing period. 

C 

Die/Process—Devices representing the same 
process families. 

Data selected from representa¬ 
tive devices from the same mi¬ 
crocircuit group and sealed 
within 12 weeks of the man¬ 
ufacturing period. 

Data selected from the repre¬ 
sentative devices from the 
same microcircuit group and 
sealed within 48 weeks of the 
manufacturing period. 

D 

Package—Same package construction and lead 
finish. 

Data selected from the devices 
representing the same package 
construction and lead finish 
manufactured within the 24 
weeks of manufacturing period. 

If specific data not available, 
Option 2 will be supplied. 

Data selected from the devices 
representing the same pack¬ 
age construction and lead fin¬ 
ish manufactured within the52 
weeks of manufacturing peri¬ 
od. 


NOTE* 

Group A is performed on each lot or sublot of Signetics devices. 


Table 4 DEFINITION AND QUALIFYING MANUFACTURING PERIODS 
FOR GENERIC DATA 
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PROCESSING LEVELS 

DESCRIPTION OF 

MIL-M-38510 AND MIL-STD- 

REQUIRE- 


JAN 

MIL 


REQUIREMENTS 

883 REQUIREMENTS, METH- 

MENT 



AND SCREENS 

ODS AND TEST CONDITIONS 


CLASS 

Qualified 

Rel 

/883C 




A 

(JB) 

(RB) 

(RC) 

General Mil-M-38510 

The manufacturer shall estab- 

— 

X 

X 

N/A 

N/A 

1. Pre-Certification 

lish and implement a Products 






A. Product Assur- 

Assurance Program Plan and 






ance Program Plan 

provide for a manufacturer sur- 






B. Manufacturer’s 

vey by the qualifying activity. 






Certification 

Para. 3.4.1.1 






2. Certification 

Received after manufacturer has 
completed a successful survey, 
Para. 3.4.1.2 


X 

X 

N/A 

N/A 

3. Device Qualifica- 

Device qualification shall con- 

— 

X 

X 

N/A 

N/A 

tion 

sist of subjecting the desired de¬ 
vice to groups A, B, C & D of 
method 5005 to tightened LTPD, 
Para. 3.4.1.2 






4. Traceability 

Traceability maintained back to 
a production lot Para. 3.4.6 

— 

X 

X 

X 

X 

5. Country of Origin 

Devices must be manufactured, 
assembled, and tested within the 
U.S. or its territories, Para. 3.2.1 


X 

X 

N/A 

N/A 

Screening Per Method 
5004 of Mil-Std-883 







6. Internal Visual (Pre- 

2010, Cond. A or B 

100% 

XA 

XB 

XB 

XB 

cap) 







7. Stabilization Bake 

1008, Cond. C Min; 

(24 Hrs @ 150°C) 

100% 

X 

X 

X 

X 

8. Temperature 

1010, Cond. C; 

100% 

X 

X 

X 

X 

Cycling* 

*For Class B and C de¬ 
vices thermal shock may 
be substituted, 1011, 
Cond. A; (15 cycles, 0° 
to+100°C) 

(10 cycles, -65°C to +150°C) 






9. Constant Accelera¬ 

2001, Cond. E; 

100% 

X 

X 

X 

X 

tion 

(30kg in Yl Plane) 






10. Visual Inspection 

There is no test method for this 
screen; it is intended only for the 
removal of “Catastrophic Fail¬ 
ures” defined as “Missing Leads, 
Broken Packages or Lids Off.” 

100% 

X 

X 

X 

X 

11. Seal (Hermeticity) 

1014 






A. Fine 

Cond. A or B (5.0 X 10-8CC/Sec) 

100% 

X 

X 

X 

X 

B. Gross 

Cond. C2 Min. 

100% 

X 

X 

X 

X 

12. Interim Electricals 

Per applicable device specifica¬ 

100% 

100% 

Slash 

Data 


(Pre Burn-In) 

tion 

Optional 

Read & 
Record 

Sheet 

Sheet 

N/A 

13. Burn-In 

1015, Cond. as specified (160 
hrs. Min. at 125°C) 

100% 

100% 

X 


N/A 

14. Final Electricals 

Per applicable Device Specifi¬ 


240 hrs. 





cation 

100% 

100% 

Slash 

Data 

Data 




Read & 

Sheet 

Sheet 

Sheet 

A. Static Tests 



Record 




@25°C 

B. Static Tests 

Sub Group 1 


X 

X 

X 

X 

(®+125°C 

C. Static Tests 

Sub Group 2 


X 

X 

X 

N/A 

@ -55°C 

Sub Group 3 


X 

X 

X 

N/A 


Table 5 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD CLASS B PRODUCTS 
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PROCESSING LEVELS 

DESCRIPTION OF 

MIL-M-38510 AND MIL-STD- 

REQUIRE- 





REQUIREMENTS 

883 REQUIREMENTS, METH- 

MENT 

CLASS 

JAN 

MIL 


AND SCREENS 

ODS AND TEST CONDITIONS 


A 

Qualified 

Rel 

/883C 





(JB) 

(RB) 

(RC) 

D. Dynamic Test 







@ 25° C 

Sub Group 4 (for Linear Product 
Mainly) 


X 

X 

X 

X 

E. Functional 

Test @ 25° C 

F. Switching 

Sub Group 7 


X 

X 

X 

X 

Test @ 25° C 

Sub Group 9 


X 

X 

X 

N/A 

15. Percent Defective al- 

A PDA of 10% is a normal re- 






lowable (PDA) 

quirement applied against the 
static tests @ 25°C (A-1). This is 
controlled by the slash sheets 
for JB & JBX products. For RBX 
& RB 10% is standard. 

10% 

5% 

X 

X 

N/A 

16. Marking 

Fungus Inhibiting Paint 

100% 

As Req’d 

JM38510/ 

M38510/ 

SXXXX/ 





xxxx 

sxxxx 

883C 





Slash 

Sig. 

Sig. 





Sheet # 

Basic # 

Basic # 

17. X-Ray 

2012 


100% 

N/A 

N/A 

N/A 

18. External Visual 

2009 

100% 

X 

X 

X 

X 

Quality Conformance 
Inspection per Method 
5005 of Mii-Std-883 







19. Group A 

Electrical Tests-Final Electri¬ 
cals (#14 above) repeated on a 
sample basis. (Sub Groups 1 
thru 12 as specified.) 

Each Lot 

X 

X 

X 

X 

20. Group B 

Package functional and con¬ 

Every 6 

X 

X 

Generic Data 



structional related test I.E. pack¬ 

week per 



Available 



age dimensions, resistance to 

microcircuit 


1 




solvents, internal visual & me¬ 
chanical, bond strength & sol- 
derability. 

group 


1 



21. Group C 

Die related tests I.E. 1,000 hr. op¬ 

Every 3 



Generic Data 



erating life, temperature cycling. 

months per 

X 

X 

Available 



& constant acceleration. 

package 







type 





22. Group D 

Package related tests I.E. physi¬ 

Every 6 



Generic Data 



cal dimensions, lead fatigue. 

months per 



Available 



thermal shock, temperature cy¬ 
cle, moisture resistance, me¬ 
chanical shock, vibration vari¬ 
able frequency constant 
acceleration, & salt atmos¬ 
phere. 

package type 

X 

X 




Table 5 REQUIREMENTS AND SCREENING FLOWS FOR STANDARD CLASS B PRODUCTS (Cont’d) 
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BIPOLAR MEMORY CROSS REFERENCE 


DEVICE 

ORGANIZATION 

PACKAGE* 

OUTPUT 

CIRCUIT 

NUMBER 

OF PINS 

PROMs 

82S23 

32X8 

F 

R 

oc 

16 

82S115 

512X8 

1 

R 

TS 

24 

82S123 

32X8 

F 

R 

TS 

16 

82S126 

256X4 

F 

R 

OC 

16 

82S129 

256X4 

F 

R 

TS 

16 

82S130 

512X4 

F 

R 

OC 

16 

82S131 

512X4 

F 

R 

TS 

16 

82S136 

1024X4 

F.l 

R 

OC 

18 

82S137 

1024X4 

F,l 

R 

TS 

18 

82S140 

512X8 

1 

R 

OC 

24 

82S141 

512X8 

1 

R 

TS 

24 

82S180 

1024X8 

1 

R 

OC 

24 

82S181 

1024X8 

1 

R 

TS 

24 

82S184 

2048X4 

1 

R 

OC 

18 

82S185 

2048X4 

1 

R 

TS 

18 

82S2708 

1024X8 

1 

R 

TS 

24 

FPLAs 

82S100 

16X48X8 

1 

R 

TS 

28 

82S101 

16X48X8 

1 

R 

OC 

28 

82S102 

16X9 

1 

R 

OC 

28 

82S103 

16X9 

1 

R 

TS 

28 

PLAs 

82S200 

16X48X8 

1 

R 

TS 

28 

82S201 

16X48X8 

1 

R 

OC 

28 

RAMS 

3101A 

16X4 

F 

R 1 

OC 

16 

54S89 

16X4 

F 

R 

OC 

16 

54S189 

16X4 

F 

R 

TS 

16 

54S200 

256X1 

F 

R 

TS 

16 

54S201 

256X1 

F 

R 

TS 

16 

54S301 

256X1 

F 

R 

OC 

16 

82S09 

64X9 

1 

R 

TS 

28 

82S10 

1024X1 

F,l 

R 

OC 

16 

82S11 

1024X1 

F,l 

R 

TS 

16 

82S16 

256X1 

F 

R 

TS 

16 

82S17 

256X1 

F 

R 

OC 

16 

82S25 

16X4 

F 

R 

OC 

16 

ROMs 

82S215 

512X8 

1 

R 

TS 

24 

82S223 

32X8 

F 

R 

OC 

16 

82S224 

32X8 

F 

R 

TS 

16 

82S226 

256X4 

F 

R 

OC 

16 

82S229 

256X4 

F 

R 

TS 

16 

82S230 

512X4 

F 

R 

OC 

16 

82S231 

512X4 

F 

R 

TS 

16 

82S280 

1024X8 

1 

R 

OC 

24 

82S281 

1024X8 

1 

R 

TS 

24 

82S290 

2048X8 

1 

R 

OC 

24 

82S291 

2048X8 

1 

R 

TS 

24 


•NOTE 

R = BeO Flat Pack 
F = Cerdip 
i = Ceramic DIP 
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LOGIC—5400 SERIES 




— 

JAN 

QUAL* 

MIL 

REL/883 

DEVICE 

DESCRIPTION 

, 

JM38510 

SLASH 

SHEET 

<L 

a 

FLATPACK 

Q. 

O 

FLATPACK 

5400 

Quad 2-Input NAND Gate 

/00104 

1 

1 

F 

W 

5401 

Quad 2-Input NAND Gate 
with o/c 

/00107 

1 

1 

F 

W 

5402 

Quad 2-Input NOR Gate 

/00401 

1 

1 

F 

w 

6403 

Quad 2-Input NAND Gate 
with o/c 

/00109 

1 

— 

F 

— 

5404 

Hex Inverter 

/00105 

1 

1 

F 

w 


Hex inverter with o/c 

/00108 



p 

w 

5406 

Hex Inverter w/Bwffer/Driver 
with o/c 

/00801 


IMIilH 

F 

w 


Hex Buffer/Driver with o/c 

/00803 



F 

w 

5408 

Quad 2-lrtput AND Gate 

/01601 



F 

w 

5400 

Quad 2-lnput AND Gate 
with o/c 

/01602 

1 


F 

w 

5410 

Triple 3-Input NAND Gate 

/00103 

1 

1 

F 

w 

5411 

Triple 3-Input NAND Gate 

— 

— 

_ 

F 

w 

5412 

Triple 3-Input NAND Gate 
wih o/c 

/00106 

— 

— 

F 

w 

5413 

Dual NAND Schmitt Trigger 

/15101 

2 

2 

F 

w 

5414 

Hex Schmitt Trigger 

/15102 

* 

2 

F 

w 

5416 

Hex Inverter Suffer/Drlver 
with o/c 

/00802 

— 


F 

w 

5417 

Hex Buffer/«Driver with o/c 

/00804 



F 

w 

6420 

Dual 4-Input NAND Gate 

/0O102 



F 

w 

5421 

Dual 4-inpMt AND Gate 




F 

w 

6426 

Quad 2-Input NANO Gate 

/00605 



F 

— 

5427 

Wilt I w w * 

Triple 3-Input NOR Gate 

/00404 

1 

1 

F 

w 

5428 

Quad 2-Input NOR Buffer 

/I6201 

* 

* 

F 

w 

5430 

8-Input NAND Gate 

/00101 

1 

1 

F 

w 

5432 

Quad 2-Input OR Gate 

/16101 

2 

2 

F 

w 

5433 

Quad 2-Input NOR Buffer 
with o/c 

—^ 

— 

— 

F 

w 

5437 

Quad 2-input NAND Suffer 

/00302 

1 


F 

w 

5438 

Quad 2-Input NAND Buffer 
with o/c 

/00303 

1 


F 

w 

5430 

Quad 2-input NAND Buffer 




F 

w 

5440 

Dual 4-Input NAND Buffer 

/00301 

1 


F 

w 


BCD-to-Oecimal Decoder 

/01001 

1 


F 

w 

5443 

Excess 3-to-Decimal Decoder 

/01002 

1 

1 

F 

w 

5444 

Excess 3-Gray-to-Decimal 
Decoder 

/01003 

1 

1 

F 

w 

5445 

BCD-to-DecImal Decoder/Driver 
with o/c 

/01004 

— 

— 

F 

w 

5446A 

BCD-to-7 Segment Decoder/ 
Driver 

/01006 

— 

— 

F 

w 

5447A 

BCD-to-7 Segment Decoder/ 
Driver 

/01007 

— 

— 

F 

w 

5448 

BCD-to-7 Segment Decoder/ 
Driver 

/01008 

— 


F 

w 

5460 

Expandable Dual 2-Wide 2- ; 

Input A01 i 

/00601 

1 


F 

w 

5451 

Dual 2-Wide 2-Input A01 Gate | 

/00602 

1 


F 

w 

5453 

4-Wide 2-Input A01 Gate 
(Expandable) 

/00503 

1 


F 

w 

5454 

4-Wlde 2-lnput A01 Gate 

/00604 

1 


F 

w 

5455 

2-Wide 4-Input A01 Gate 

/04005 

— 

~ 

_ 

— 


NOTE 

Per QPL 38510-30 dated 
1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In process 
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LOGIC—5400 SERIES (Cont d) 





JAN 

QUAL* 

MIL 

REL/883 

DEVICE 

DESCRIPTION 

JM38510 

SLASH 

SHEET 

Q. 

Q 

O 

< 

CL 

1- 

< 

_J 

U. 

DIP 

O 

< 

Q. 

< 

J 

U. 

5460 

Dual 4-Input Expander 

— 

— 

— 

F 

W 

5470 

J-K Flip-Flop 

/00206 

1 

1 

F 

w 

5472 

J-K Master-Slave Flip-Flop 

/00201 

1 

1 

F 

w 

5473 

Dual J-K Master-Slave Flip-Flop 

/00202 

1 

1 

F 

w 

5474 

Dual D-Type Edge-Triggered 
Flip-Flop 

/00205 

1 

1 

F 

w 

6475 

Quad Bistable Latch 

/01501 


1 

F 

w 

6476 

Dual J-K Master-Slave Flip-Flop 

/00204 


1 

:r:fi 

w 

6477 

Quad Bistable Latch 

/01602 


1 

y j ^ 

w 

6480 

Gated Full Adder 





w 

;648S;-7 

4-Bit Binary Full Adder 

/00602 


1 


w 

5485 

4-Bit Magnitude Comparator 

/I5001 

1 

1 

F 

w 

5486 

Quad 2-Input Exclusive-OR Gate 

/00701 

1 

1 

F 

w 

5490 

Decade Counter 

/01307 

* 

* 

F 

w 

5491 

8-Bit Shift Register 

— 

— 

— 

F 

w 

5492 

Divide-by-Twelve Counter 

/01301 

1 

1 

F 

w 

5493 

4-8it Binary Counter 

/01302 




w 

6494 

4-Bit Shift Register (PISO) 




F 

w 

5496 

4-8lt Left-Right Shift Register 

/00901 



F 

w 

5496 

5-Bit Shift Register 




F 

w 

54100 

4-8it Bistable Latch (Dual) 




F 

w 

54107 

Dual J-K Master-Slave 

Flip-Flop 

/00203 

1 

— 

F 

— 

54109 

Dual J-K Positive Edge- 
Triggered Flip-Flop 

— 

— 

— 

F 

w 

54116 

Dual 4-Blt Latch with Clear 

/01503 

2 

— 

1 

— 

54121 

Monostable Multivibrator 

/01201 

1 

1 

F 

w 

54122 

Retriggerable Monostable 
Multivibrator 

/01202 

— 

— 

— 

— 

64123 

Retriggerable Monostable 
Multivibrator 

/01203 

1 


F 

w 

54126 

Quad Bus Buffer Gate 
w/Tri-State Outputs 

/15301 

2 


F 

w 

54126 

Quad Bus Buffer Gate 
w/Tri-State Outputs 

/I5302 

2 


F 

w 

54128 

Quad 2-Input NOR Buffer 


— 


F 

w 

54132 

Quad Schmitt Trigger 

/15103 

* 


F 

w 

54145 

BCD-to-Decimal Decoder/Driver 
with o/c 

/01005 

— 

— 

F 

w 

54147 

10-Line to 4-Line Priority 

Encoder 

/I5601 

* 

* 

F 

w 

54148 

8-Line to 3-Line Priority 

Encoder 

/I5602 

2 

2 

F 

w 

54150 

16-Line to 1-Line Mux 

/01401 

2 

_ 

1 

— 

54151 

8-Line to 1-Line Mux 

/01406 

1 

1 

F 

w 

54162 

8-Line to 1-Line Mux 




F 

w 

54153 

Dual 4-Line to 1-Line Mux 

/01403 

1 


F 

w 

54154 

4-Llne to 16-Lfne Decoder/ 

/I5201 

2 


1 

Q 

54155 

Dual 2-Line to 4-Line 
Decoder/Demux 

/16202 

— 


F 

w 

54156 

Dual 2-Llne to 4-Line 
Decoder/Demux 

/I6203 

— 


F 

w 

54157 

Quad 2-Input Data Selector 
(non-inv.) 

/01405 

1 

1 

F 

w 

54158 

Quad 2-Input Data Selector 
(inv.) 

— 

— 

— 

F 

w 

54160 

Synchronous 4-Bit Decade 
Counter 

/01303 

1 

1 

F 

w 


NOTE 

Per QPL 38510-30 dated 
1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In process 
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LOGIC—5400 SERIES (Cont d) 





JAN 

QUAL 

MIL 

REL7883 

DEVICE 

DESCRIPTION 

JM38510 

SLASH 

SHEET 

O 

2 

1 3 

O u- 

O 

2 

H 

% 3 

O U. 

54161 

Synchronous 4-Bit Binary 

Counter 

/01306 

1 1 

F W 

54162 

Synchronous 4-Bit Decade 
Counter 

/01305 

1 1 

F W 

54163 

Synchronous 4-Bit Binary 

Counter 

/01304 

1 1 

F W 

54164 

8-Bit Parallel-Out Serial 

Shift Register 

/00903 

1 — 

F — 

54165 

Parallel-Load 8-Bit Shift 

Register 

/00904 

_ _ ■ 

F W 

F W 

54166 

54170 

8-8it Shift Register 

4X4 Register File 

/01801 

I I 

F — 

64174 

Hex D-Type Flip-Flop 
with Clear 

/017O1 


F W 

54175 

Quad D-Type Edge-Triggered 
Flip-Flop 

/01702 


F W 

64180 

8-Bit Odd/Even Parity Checker 

/01901 



54181 

4-Bit Arithmetic Logic Unit 

701101 

1 — 

1 — 

54182 

Look-Ahead Carry Generator 

701102 

1 1 

F W 

54190 

Synchronous Up/Down Counter 
(BCD) 

— 


* ★ 

54191 

Synchronous Up/Down Counter 
(Binary) 

— 

— — 

* * 

54192 

Synchronous Decade Up/Down 
Counter 

701308 


F W 

54193 

Synchronous 4-Bit Binary 
UpyOown Counter 

701309 


F W 

54194 

4-Bit Bidirectional Universal 

Shift Register 

700905 

* * 

F W 

54196 

4-Bft Parallel-Access Shift 
'''Repifeerr,;; 

700906 



54198 

8-Blt Shift Register 



I Q 

54199 

8-Bit Shift Register 



~ — 

54221 

Dual Monostable Multivibrator 

— 

— — 

F W 

54279 

Quad S-R Latch 

— 

_ _ 

F W 

54298 

Quad 2-Input Mux with Storage 

— 

— — 

F W 

54365 

Hex Buffer w/Common Enable 
(3-State) 

716301 

* * 

★ * 

54366 

Hex Buffer w/Common Enable 
(3-State) 

716302 

* * 

F W 

64367 

Hex Buffer, 4-Bit and 2-Bit 
(3-State) 

716303 


F W 

64368 

Hex Buffer, 4-8it and 2-Bit 
(3-State) 

716304 


F W 


NOTE 


Per QPL 38510-30 dated 
1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In process 
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LOGIC—54H SERIES 





JAN 

DUAL 

MIL 

REL/883 

DEVICE 

DESCRIPTION 

JM38510 

SLASH 

SHEET 

DIP 

FLATPACK 

DIP 

FLATPACK 

54H00 

Quad 2-Input NAND Gate 

/ 02304 

1 

1 

F 

W 

54H01 

Quad 2-Input NAND Gate 
with o/c 

/02306 

1 

1 

F 

W 

54H04 

Hex Inverter 

/02305 

1 

1 

F 

W 

54H05 

Hex Inverter with o/c 

— 

— — 

F 

W 

54H08 

Quad 2-Input AND Gate 

/15501 

1 — 

F 

W 

54H10 

Triple 3*input NAND Gate 


1 

1 

F 

w 

64H11 

Triple 3*lnput NAND Gate 


1 - 

F 

w 

54H20 

Dual 4-Input NAND Gate 


1 

1 

F 

w 

S4H21 

Dual 4-lnput AND Gate 

/15503 

'1 . 


w 


Dual 4-input NAND Gate 
with o/c 


1 — 

F W 

54H30 

8-Input NAND Gate 

/02301 

1 

1 

F 

w 

54H40 

Dual 4-lnput NAND Buffer 

/02401 

1 

1 

F 

w 

54H50 

Expandable Dual 2-Wide 

2-Input A01 

/04001 

1 

1 

F 

w 

54H51 

Dual 2-Wide 2-Input A01 Gate 

/04002 

1 

1 

F 

w 

54H52 

Expandable 4-Wide 2-2-2-3 

Input AND-OR Gate 

— 

— — 

F 

w 

54H53 

4-Wtde 2-lnput A01 Gate 
: (Expandable) 

/04003 

1 


F 

w 

54H54 

S 4-Wide 2-Input AOI Gate 

/04004 

1 


F 

w 

64H66 

j 2-Wlde 2*lnput AOI Gate 

/04006 

1 


F 

w 

54H60 

Dual 4-lnput Expander 



F 

w 

54H61 

Triple 3-Input Expander 



- F 

w 

54H62 

3-2-2-3 Input AND-OR 

Expander 

— 

— 

F 

w 

54H71 

J-K Master-Slave Flip-Flop 
with AND-OR Inputs 

— 

— 

F 

w 

54H72 

J-K Master-Slave Flip-Flop 

/02201 

1 

1 

F 

w 

54H73 

Dual J-K Master-Slave 

Flip-Flop 

/02202 

1 

1 

F 

w 

54H74 

Dual D-Type Edge-Triggered 
Flip-Flop 

/02203 i 

1 

1 

F 

w 

54H76 I 

Dual J-K Master-Slave i 

Flin-Flnn 1 

/02204 

1 


F W , 

54H101 

nip-riup I 

J-K Negative Edge-Triggered , 

/0220O 

1 


F 

w 

54H102 ' 

J-K Negative Edge-Triggered 1 



F 

w 

S4H103 


/02206 

1 


F 

w 

64H106 

Dual J-K Negative Edge- 
Triggered Flip-Flop 



F 

w 

54H108 

Dual J-K Negative Edge- 
Triggered Flip-Flop 



F — 


NOTE 


Per QPL 38510-30 dated 
1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In Process 


signotics 


733 



LOGIC—54LS SERIES 





JAN 

QUAL 

MIL 

REL/883 

DEVICE 

DESCRIPTION 

JM38510 

SLASH 

SHEET 

Q. 

Q 

o 

< 

GL 

1- 

< 

_l 

U. 

a 

Q 

O 

< 

0. 

H 

< 

u. 

54LS00 

Quad 2-Input NAND Gate 

/30001 

1 

1 

F 

W 

54LS01 

Quad 2-Input NAND Gate 
with o/c 

— 

— 

— 

F 

W 

54LS02 

Quad 2-Input NOR Gate 

/30301 

1 

1 

F 

W 

54LS03 

Quad 2-Input NAND Gate 
with o/c 

/30002 

2 

2 

F 

W 

54LS04 

Hex Inverter 

/30003 

1 

1 

F 

W 

64tS06 

Hex Inverter with o/c 

/30004 

1 


F 

w 

54tS08 

Quad 2-lnput AND Gate 

/31004 


2 

F 

w 

64LS09 

Quad 2-lnput AND Gate 
with o/c 




F 

w 

64LS10 

Triple 3-Input NAND Gate 

/30006 



F 

w 

54LS11 

Triple 3-lnput NAND Gate 

/31001 


2 

F 

w 

54LS12 

Triple 3-lnput NAND Gate 
with o/c 

/30006 

1 

1 

F 

w 

54LS13 

Dual NAND Schmitt Trigger 

/31301 

2 

2 

F 

w 

54LS14 

Hex Schmitt Trigger 

/31302 

2 

2 

F 

w 

54LS15 

Triple 3-lnput AND Gate 
with o/c 

/31002 

1 

1 

F 

w 

54LS20 

Dual 4-Input NAND Gate 

/30007 

1 

1 

F 

w 


Dual 4-input AND Gate 

/31003 

' ' 1 ' 

, 1 

F 

w 


Dual 4-Input NAND Gate 
with o/c 

^ ,730008.''- 


1.;; ', 

F 

w 


Quad 2-input NAND Gate 

/32102' ' 

' a 

'2' . ' 

■'''Tl 

w 


Triple 3-lnput NOR Gate 

/30302 i 


.,.1. 

F'' 

w 


Quad 2-lnput NOR Buffer 

/30204 

2 

a 

; 'F=: 

w 

54LS30 

8-lnput NAND Gate 

/30009 

1 

1 

F 

w 

54LS32 

Quad 2-lnput OR Gate 

/30501 

2 

2 

F 

w 

54LS33 

Quad 2-lnput NOR Buffer 
with o/c 

— 

— 

__ 

F 

w 

54LS37 

Quad 2-lnput NAND Buffer 

/30202 

1 

1 

F 

w 

54LS38 

Quad 2-lnput NAND Buffer 
with o/c 

/30203 



F 

w 

54LS40 

Dual 4-Input NAND Buffer 

/30201 

1 

1 


w 

54LS42 

8CD-to-Decimal Decoder , 

/30703 




w 

54LS51 

Dual 2-Wide 2-lnput A01 Gate | 

/03401 


1 


w 


4-Wide 2-lnput A01 Gate | 

/30402 

1 

1 


w 


2-Wide 4-Input A01 Gate 





w 

54LS73 

Dual J-K Master-Slave 

Flip-Flop 

/30101 1 

— 

— 

~F 

w 

54LS74 

Dual D-Type Edge-Triggered 
Flip-Flop 

/30102 

* 

* 

F 

w 

54LS75 

Quad Bistable Latch 

— 

— 

— 

F 

w 

54LS76 

Dual J-K Master-Slave 

Flip-Flop 

/30110 

* 

* 

F 

w 

54LS78 

Quad Bistable Latch 

— 

_ 

_ 

F 

w 

54LS83A 

4-8it Binary Full Adder 

/31201 



rS'S: 

w 

54LS85 

4-Blt Magnitude Comparator 

/31101 

2 

2 


w 

541S86 

Quad 2-lnput Exctusive-OR 

/30502 , 

2 

2 


w 

54LS90 

Decade Counter 

/31501 




w 

54LS92 

Divide-by-Twelve Counter 

/31510 




w 

54LS93 

4-Bit Binary Counter 

/31502 

* 


F 

w 

54LS95 

4-Bit Left-Right Shift 

Register 

/30603 

* 


F 

w 

54LS96 

5-Bit Shift Register 

/30604 



F 

w 


NOTE 

Per QPL 38510-30 dated 
1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In Process 
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LOGIC—54LS SERIES (Cont d) 





JAN 

QUAL 

MIL 

REL/883 

DEVICE 

DESCRIPTION 

JM38510 

SLASH 

SHEET 

DIP 

o 

< 

Q. 

1- 

< 

-J 

u. 

DIP 

FLATPACK 

54LS107 

Dual J-K Master-Slave 

Flip-Flop 

/30108 

* 

* 

F 

W 

54LS109 

Dual J-K Positive Edge- 
Triggered Flip-Flop 

/30109 

2 

2 

F 

W 

54LS112 

Dual J-K Negative Edge- 
Triggered Flip-Flop 

/30103 

2 

2 

F 

w 

54LS113 

Dual J-K Negative Edge- 
Triggered Flip-Flop 

/30104 



F 

w 

54LS114 

Dual J-K Negative Edge- 
Triggered Flip-Flop 

/30105 

— 

— 

F 

w 

64LS122 

Retrtggerable Monostable 

/31403 

— 



~ , '■ 


Multivibrator 




MSI 


54LS125 

Quad Bus Buffer Gate 

/32301 

♦ 


F 

w 

54LS126 

w /1 ri-otaie uutputs 

Quad Bus Buffer Gate 

/32302 



F 

w 

54LS132 

w /1 ri”oiaie wuipuis 

Quad Schmitt Trigger 

/31303 

2 

2 

F 

w 

54LS136 

Quad ExctusIve-OR with o/c 



5 ; 


w 

54LS138 

3-to-8 Line Decoder/Demux 

/30701 

*■ 

ilr 

F 

w 

54LS139 

Dual 2-to-4 Line Decoder/ 

Demux 

/30702 

★ 


F 

w 

54LS145 

BCD to Decimal Decoder/Dye 

-■ 

— 

— 

F 

w 

54LS151 

8-Llne to 1-Line Mux 

/30901 

* 


* 

* 

54LS153 

Dual 4-Line to 1-Line Mux 

/30902 

* 

* 

F 

w 


4-Line to 10-Line Decoder/ 
Demux 




i 

Q 

’ 64LSt5.5:, 

I Dual 2-Line to 4-Line 
Decoder/Demux 


— 


F 

w 

54LS157 

Quad 2-Input Data Selector 
(non-inv.) 


★ 


F 

w 

64tS158 

Quad 2-tnput Data Selector i 

/30904 i 

♦ 

iigiigii 

F 

w 

54LS160 

I Synchronous 4-Bft Decade 

/31503 



F 

w 

54LS161 

Synchronous 4-Bit Binary 
Counter 

/31504 



F 

w 

54LS162 

Synchronous 4-Bit Decade 
Counter 

/31511 



F 

w 

54LS163 

Synchronous 4-Bit Binary 
Counter 

/31512 



F 

w 

64LS164 

8-Bit Parallel-Out Serial 

Shift Register 

/30605 

2 

2 

F 

w 

54LS170 

4X4 Register File 

— 

— 

— 

F 

w 


, Quad D-Type Flip-Flop 
(Tri-State) (STIC) 


— 


- 

w 

54LS174 

Hex D-Type Flip-Flop 
with Clear 

/30106 j 

2 

2 

' ;'F 

w 

54LS175 

Quad D-Type Edge-Triggered 

S Flip-Flop 

/30107 - 


★ 


w 

54LS181 

j 4-Bit Arithmetic Logic Unit 

/30801 

2 



w 

54LS190 

Synchronous Up/Down Counter 

1 :'. 

/31513 

* 



w 

54LS191 

Synchronous Up/Down Counter 
(Binary) 

/31509 



F 

w 


NOTE 

Per QPL 38510-30 dated 
1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In Process 
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LOGIC—54LS SERIES (Cont d) 





JAN 

QUAL 

MIL 

REL/883 

DEVICE 

DESCRIPTION 

JM38510 

SLASH 

SHEET 

— 

DIP 

FLATPACK 

DIP 

FLATPACK 

54LS192 

Synchronous Decade Up/Down 
Counter 

/31507 

* 

* 

F 

W 

54LS193 

Synchronous 4-Bit Binary 
Up/Down Counter 

/31508 

* 

* 

F 

W 

54LS194 

4-Bit Bidirectional Universal 

Shift Register 

/30601 


* 

F 

w 

54LS195 

4-Bit Parallel-Access Shift 
Register 

/30602 



F 

w 

54LS196 

Presettable Decade Counter/ 
Latch (8290) 

/32001 



F 

w 

54LS197 

presettable Binary Counter/ 
Latch <8291) 

/32002 

m 

w 


w 

54LS221 

Dual Monostable Multivibrator 

/31402 





54LS251 

Data Selector/Mux with 

3-Stat6 Outputs 

/30905 

m 

B 


* 

54LS263 

Dual 4-tine to 1-Llne Data 
Selector/Mux 

/3D908 

B 



w 

54LS26r 

Quad 2-Line to 1-Line Data 
Sefector/Mux 

/30906 




* 

54LS258 

Quad 2-Line to 1-Line Data 
Selector/Mux 

/30907 

* 

* 


* 

54LS260 

Dual 5-Input NOR Gate 

— 

— 

— 

F 

w 

54LS261 

2X4 Parallel Binary Multiplier 

— 

— 

— 

F 

w 

54LS266 

Quad Exclusive-NOR Gate 

/30303 

2 

2 

F 

w 

54LS279 

Quad S-R Latch 

— 

— 

— 

F 

w 

64LS280 

9-Bit Odd/Even Parity 
Generator/Checker 





w 

64LS283 

4-8it Adder 

/31202 



F 

w 

54LS290 

Decade Counter 





w 

54LS293 

4-Bit Binary Counter 

/32004 




w 

54LS295A 

4-Bit Right-Shift Left-Shift 
Register 

/30806 


* 


w 

54LS298 

Quad 2-Input Mux with Storage 


— 

— . 


w 

54LS365 

Hex Buffer w/Common Enable 
(3-State) 

/32201 

it 

* 

F 

w 

54LS366 

Hex Buffer w/Common Enable 
(3-State) 

/32202 

* 

* 

F 

w 

54LS367 

Hex Buffer, 4-Bit and 2-Bit 
(3-State) 

/32203 

* 

* 

F 

w 

54LS368 

Hex Buffer, 4-Bit and 2-Bit 
(3-State) 

/32204 

it 

* 

F 

w 

64tS37S 

Quad Latch 


_ 


F 

w 

54L$386 

1 Exclusfve-OR Gate 


_ 

_ 

F 

w 

54LS396 ' 

1 4-Bit Cascadeable Shift 

I Register (3-State) 

/30607 

* 



w 

64LS445 

1 BCD to Decimal Decoder/Dye 


— 



w 

54LS670 I 

j Register File ^irl-State) -V- 


— 



w- 


NOTE 


Per QPL 38510-30 dated 
1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In Process 
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LOGIC—54S SERIES 





JAN 

QUAL 

MIL 

REL/883 

DEVICE 

DESCRIPTION 

JM38510 

SLASH 

SHEET 

Cl 

5 

O 

s 

< 

u. 

d 

O 

FLATPACK 

54S00 

Quad 2-Input NAND Gate 

/07001 

1 

1 

F 

w 

54S02 

Quad 2-Input NOR Gate 

/07301 

2 

2 

F 

w 

64S03 

Quad 2-Input NAND Gate 
with o/c 

/07002 

1 

1 

F 

w 

54S04 

Hex Inverter 

/07003 

1 

1 

F 

w 

54S05 

Hex Inverter with o/c 

/07004 

1 

1 

F 

w 

64S08 

Quad 2-rnput AND Gate 






54S09 

Quad 2»lnput AND Gate 
with o/c 






64S10 

Triple 3-lnput NANO Gate 






S4S11 

Triple 3-Input NAND Gate 






64Sia 

Triple 3-Input AND Gate 
with o/c 






54S20 

Dual 4-Input NAND Gate 

/07006 

1 

1 

F 

w 

54S22 

Dual 4-Input NAND Gate 
with o/c 

/07007 

1 

1 

F 

w 

54S30 

8-Input NAND Gate 

/07008 

__ 

_ 

— 

— 

54S32 

Quad 2-Input OR Gate 

— 

-- 

— 

F 

w 

54S40 

Dual 4-Input NAND Buffer 

/07201 



F 

w 

64S51 

Dual 2-Wide 2-1 n put 

A01 Gate 






84S64 

4-2-3-2 Input A01 Gate 

/07402 





54S65 

4-2-3-2 Input A01 Gate 

/07403 





54S74 

Dual D-Type Edge-Triggered 
Flip-Flop 

/07101 





64S85 

4-Bit. Magnitude Comparator 

/08201 

2 


F 


54S86 

Quad 2-Input Exclusive-OR Gate 

/07501 

2 

2 

F 

w 

54S112 

Dual J-K Negative Edge- 
Triggered Flip-Flop 

/07102 



F 

w 

54S113 

Dual J-K Negative Edge- 
Triggered Flip-Flop 

/07103 



F 

w 

54S114 

Dual J-K Negative Edge- 
Triggered Flip-Flop 

/07104 

— 


F 

w 

54S133 

13-Input NAND Gate 

/07009 

1 

1 

F 

w 

MS134 

12-Input NAND Gate w/Tri- 
State Outputs 

/07010 

2 




54S135 

Quad ^clusive-OR/NOFl Gate 

/07502 





54S138 

3-to-8 tine Decoder/Demux 

/onoi 

iH 




54S139 

Dual 2-to-4 Line Decoder/ 

Demux 

/07702 

H 




54S140 

Dual 4-Input NAND Line Driver 

/08101 


i.i' i'y'.}' 



54S151 

8-Line to 1-Llne Mux 

/07901 



iHi 


54S153 

Dual 4-Line to 1-Line Mux 

/07902 

2 

2 

F 

w 

54S157 

Quad 2-Input Data Selector 
(non.inv.) 

/07903 

2 

2 

F 

w 

54S158 

Quad 2-Input Data Selector 
(inv.) 

/07904 

2 

2 

F 

w 

54S174 

Hex D-Type Flip-Flop with 

Clear 

/07105 

— 

— 

F 

w 

S4S175 
54S181 ^ 

' Quad D-Type Edge-Triggered 
Flip-Flop 

/07106 

— 





. 4-8it Arithmetic Logic Unit 

/07801 

2 


F 


548182 ; 

Look-Ahead Carry Generator 

/07802 



♦ 


648194 ' 

4-Bit Bidlrectjonal Universal 

Shift Register 

707601 





54S195 : 

1 4-Bit Parallei-Access Shift 
Reglst(^ 





****** 


NOTE 

Per QPL 38510-30 dated 
1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 





LOGIC—54S SERIES (Contd) 





JAN 

QUAL 

MIL 

REL/883 

DEVICE 

DESCRIPTION 

JM38510 

SLASH 

SHEET 

DIP 

FLATPACK 

DIP 

FLATPACK 

54S251 

Data Selector/Mux with 3-State 
Outputs 

/07905 

— 

— 

— 

— 

54S253 

Dual 4-Line to 1-Line Data 
Selector/Mux 

— 

— 

— 

F 

W 

54S257 

Quad 2-Line to 1-Line Data 
Selector/Mux 

/07906 

— 

— 

— 

— 

54S258 

Quad 2-Lint to 1-Line Data 
Selector/Mux 

/07907 

— 

— 

— 

— 

54S260 

Dual 5-Input NOR Gate 

— 

_ 

_ 

F 

w 

54S280 

9-BU Odd/Even Parity 
Generator/Checker 

/07703 


— 

f*>5"?sS5 

'6^''' 

54S350 








NOTE 


Per QPL 38510-30 dated 
1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 
* = In Process 
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NOTE 


Per QPL 38510-30 dated 


1 September 1977 

1 = Level 1 Qualification 

2 = Level 2 Qualification 


* = In Process 
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LOGIC—8T INTERFACE SERIES 


DEVICE 

DESCRIPTION 

JAN 

M38510 

SHEET 

MIL REL/883 

MIL TEMP 

Dip 

Flat 

Pack 

8T04 

7-Segment Decoder Display Driver (Active-Low Outputs) 


F 

W 

8T05 

7-Segment Decoder Display Driver (Active-Hi Outputs) 

— 

F 

W 

8T06 

7-Segment Decoder Display Driver (Active-Low Outputs) 

— ■ 

F 

w 

8T09 

Quad Bus Driver with Tri-State Outputs 

— 

F 

w 

8T10 

Quad D-Type Bus Latch (Tri-State) 

■ — 

F 

w 





w 





















8T26A 

Quad Bus Driver/Receiver (Tri-State Outputs) 

— 

F 

w 

8T28 

Quad Non-Inverting Bus Driver/Receiver (Tri-State Outputs) 

— 

F 

w 

8T31 

8-Bit Bidirectional I/O Port 

— 

* 

* 

8T32 

Programmable 8-Bit, I/O Port (3-State) 

— 

I 

' * 

8T33 

Programmable 8-Bit, I/O Port (Open Collector) 

— 

I 

* 


























8T95 

High Speed Hex Buffers/Inverters (74365/DM8095) I 

. — 

F 

w 

8T96 

High Speed Hex Buffers/Inverters (74366/DM8096) 

— 

F 

w 

8T97 

High Speed Hex Buffers/Inverters (74367/DM8097) 


F 

w 

8T98 

High Speed Hex Buffers/Inverters (74368/DM8098) 


F 

w 


* = Qualification planned 
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LINEAR PRODUCTS 


DEVICE 

DESCRIPTION 

PACKAGE* 

SE521 

COMPARATORS 

Dual Comparator 

F 

SE526 

Analog Voltage Comparator 

F K 

SE527 

Analog Voltage Comparator 

F K 

SE529 

Analog Voltage Comparator 

F K 

LH2111 

Dual Comparator 

F 

LM111 

Comparator 

F T 

LM119 

Dual Comparator 

F K 

LM139 

Quad Comparator 

F 

LM193/193A 

Dual Comparator 

T 

iuA710 

Differential Voltage Comparator 

F T 

mA711 

Comparator 

F K 

SE510 

DIFFERENTIAL AMPLIFIERS 

Dual Differential Amplifier 

F 

SE511 

Dual Differential Amplifier 

F 

SE515 

Differential Amplifier 

F K 

/uA733 

Video Amplifier 

F K 

LF155/156/157 

OPERATIONAL AMPLIFIERS 

FET Op Amp 

T 

LH2101A 

Dual Op Amp 

F 

LH2108A 

Dual Op Amp 

F 

LM101 

High Perf. Op Amp 

F T 

LM101A 

High Perf. Op Amp 

F T 

LM107 

General Purpose Op Amp 

F F 

LM108 

Precision Op Amp 

F T 

LM108A 

Precision Op Amp 

F T 

LM124 

Quad Op Amp 

F 

LM158 

Dual Op Amp 

T 

MCI 556 

Op Amp 

F T 

MCI 558 

Dual Op Amp 

F T 

SE530 

Hi Slew Op Amp 

F T 

SE532 

Dual Op Amp 

— T 

SE535 

Hi Slew Rate Op Amp 

T 

SE538 

Hi Slew Rate Op Amp 

T 

SE5530 

Dual Hi Slew Op Amp 

F K 

SE5534 

Dual Hi Slew Op Amp 

F K 

SE5535 

Dual Hi Slew Op Amp 

F K 

SE5538 

Lo Noise Op Amp 

T 

AxA709 

Op Amp 

F T 

mA709A 

Op Amp 

F T 

mA741 

General Purpose Op Amp 

F T 

mA747 

Dual Op Amp 

F K 

AxA748 

General Purpose Op Amp 

F T 


•NOTE 
F = Cerdip 
K/T/L = Metal can 
DA/DB = TO-3 can 
Flat pack available—special request 

tJAN per QPL M38510-30 date 1 September 1977 


DEVICE 

DESCRIPTION 

PACKAGE 

SE567 

PHASE LOCKED LOOPS 

Tone Decoder P11 

F T 

SE564 

Phase Locked Loop 

F T 

DM7820 

LINE RECEIVERS 

Dual Differential Line Receiver 

F 

DM7830 

Dual Differential Line Receiver 

F 

SE555 

TIMERS 

Timer 

F T 

SE556 

Dual Timer 

F 

SE558/9 

Quad Timer 

F 

LM109 

VOLTAGE REGULATORS 

5 Volt Regulator 

DA 

SE5551 

Dual Track Reg 

F 

SE5552 

Dual Track Reg 

F 

SE5553 

Dual Track Reg 

F 

SE5554 

Dual Track Reg 

F 

78XX (7) 

Positive Reg 

DA 

79XX (7) 

Negative Reg 

DA 

79MXX (7) 

Med Power Reg 

DB 

mA723 

Precision Voltage Regulator 

F L 

t78HV00 (7) 

Hi Voltage Regulator 

DA 

DS1611-1614 

DRIVERS 

Peripheral Drivers 

T 

MCI 508-8 

D/A 

8-Bit D/A 

F 

SE5008 

8-Bit D/A 

F 

SE5009 

8-Bit D/A 

F 

SE5018 

8-Bit D/A- iiP Compatible 

F 

t55325 

INTERFACE 

Memory Driver 

F 


JAN-M-38510 


SLASH 



QUAL. 

DEVICE 

SHEET 

PACKAGE 

STATUS 

tJB555 

10901 

F 

T 

July 1977-Part II 

JB556 

10902 

F 


Nov. 1977-Part II 

JB101 

10103 

F 

T 

Jan. 1978-Part 1 

JB741 

10101 

F 

T 

Dec. 1977-Part 1 

JB747 

10102 

F 

K 

Jan. 1978-Part 1 
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The Signetics TTL logic products are available In a variety of packages and 
two temperature ranges. The correct ordering code or part number for the 
devices is an alpha-numeric sequence as explained below. The commercial 
range (7400, N8200, N8T, etc.) devices are available in plastic and ceramic 
dual-in-line (DIP) packages, and the military range (5400, S8200, S8T, etc.) 
devices are available in ceramic DIP and ceramic flat packs. All devices are 
not available in both temperature ranges or all packages. The ordering 
codes on the individual data sheets indicate the normal or planned availabil¬ 
ity of the product. However, the availability of specific part numbers can be 
obtained from your local Signetics sales office or franchised distributor. 

Ordering Code 


N 74LS16tA 



Package style 


Device number 


Temperature range 


TEMPERATURE RANGE 

DEVICE NUMBER 

PACKAGE STYLE 

N = Commercial range 
0“Cto 70®C 
(O^'C to 75®C for 

8200 and 9300) 

74LS161A 

F = Ceramic DIP 

N = Plastic DIP 

S = Military range 
-55®Cto 126°C 

54LS161A 

F = Ceramic DIP 

1 = Ceramic DIP 

Q = Ceramic flatpack 

W = Ceramic Flatpack 


SiJinDtiES 
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INTRODUCTION 

The following information applies to all 
packages unless otherwise specified on in¬ 
dividual package outline drawings. 

General 

1. Dimensions shown are metric units (mil¬ 
limeters), except those in parentheses 
which are English units (inches). 

2. Lead spacing shall be measured within 
this zone. 

a. Shoulder and lead tip dimensions are to 
centerline of leads. 

3. Tolerances non-cumulative 

4. Thermal resistance values are deter¬ 
mined by utilizing the linear temperature 
dependence of the forward voltage drop 
across the substrate diode in a digital 
device to monitor the junction tempera¬ 
ture rise during known power applica¬ 
tion across Vcc ^nd ground. The values 
are based upon 120 mils square die for 
plastic packages and a 90 mils square 
die in the smallest available cavity for 
hermetic packages. All units were sol¬ 
der mounted to P.C. boards, with stan¬ 
dard stand-off, for measurement. 


Plastic Only 

5. Lead material: Alloy 42 or equivalent, 
solder dipped. 

6. Body material: Plastic 

7. Round hole in top corner denotes lead 
No. 1. 

8. Body dimensions do not include molding 
flash. 


Hermetic Only 

9. Lead material 

a. Alloy 52—gold plated, or solder dipped. 

b. ASTM alloy F-15 (KOVAR) or equivalent— 
gold plated, tin plated, or solder dipped. 

c. ASTM alloy F-30 (Alloy 42) or equivalent— 
tin plated. 

d. ASTM alloy F-15 (KOVAR) or equivalent— 
gold plated. 

e. ASTM alloy F-15 (KOVAR) or equivalent— 
tin plated. 

10. Body Material 

a. 1010 Steel—nickel plated or tin plate over 
nickel. 

b. Eyelet, ASTM alloy F-15 or equivalent— 
gold or tin plated. 

c. Eyelet, ASTM alloy F-15 or equivalent— 
gold or tin plated, glass body. 

d. Ceramic with glass seal at leads. 


e. BeO ceramic with glass seal at leads. 

f. Ceramic with ASTM alloy F-15 or equiv¬ 
alent. 

11. Lid Material 

a. 1010 steel, nickel plated, or tin-plate over 
nickel, weld seal. 

b. Nickel or tin plated nickel, weld seal. 

c. Ceramic, glass seal. 

d. ASTM alloy F-15 or equivalent, gold plated. 

e. BeO Ceramic with glass seal. 

f. Translucent AI 2 O 3 , glass seal. 

12. Signetics symbol, angle cut, or lead tab 
denotes Lead No. 1. 

13. Recommended minimum offset before 
lead bend. 

14. Maximum glass climb .010 inches. 

16. Maximum glass climb or lid skew is .010 
inches. 

16. Typical four places. 

17. Dimension also applies to seating 
plane. 


PLASTIC PACKAGES 


NO. OF 

LEADS 

PACKAGE 

CODE 

0ja/0jcrC/W) 

DESCRIPTION^ 

Standard DuaMn-Line 



8 

NE 

162/65 


14 

NH 

160/66 

TO-116/MO-001 

16 

NJ 

137/53 

MO-001 

18 

NK 

136/53 


20 

NL 

136/63 


22 

NM 

120/53 


24 

NN 

116/53 

MO-015 

24 

NND3 

TBD 


28 

NQ 

116/53 

MO-015 

40 

NW3 

110/50 

MO-015 

Power DuaMn-Line 



8 

NEA2.3 

TBD 

Heatsink 

14 

NHA2 

96/33 

Heatsink 

16 

NJA2 

95/33 

Heatsink 

18 

NKA2 

90/26 

Heatsink 

20 

NLA2 

90/26 

Heatsink 

22 

NMA2.3 

TBD 

Heatsink 

24 

NNA2 

60/23 

Heatsink 

28 

NQA2 

56/21 

Heatsink 

40 

NWA2.3 

TBD 

Heatsink 

Power 




3 

s 

200/70 

TO-92 

3 

UCA 

75/3 

TO-220 

3 + GND 

UC 

95/15 

Single-in-Llne (SIL) 

4 + GND 

UD 

95/16 

Single-in-Llne (SIL) 

5 + GND 

UEA 

TBD 

TO-220 

7 + GND 

UGA3 

TBD 

TO-220 

12 + GND 

PH/PHA 

95/15 

Batwing 
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HERMETIC PACKAGES 


NO. OF 

LEADS 

PACKAGE 

CODE 

Qja/0jcrC/W) 

DESCRIPTION^ 

Metal Headers 

2 

DA 

TBD 

TO-3 Solid Header 

3 

DB 

TBD 

TO-39 Solid Header, Short Can 

4 

DC 

TBD 

TO-72 Solid Header 

4 

DE 

TBD 

TO-72 Glass Filled Header 

8 

T 

150/45 

TO-99 Header (.200 Dia.) 

10 

K 

150/45 

TO-100 Header, Short Can 

10 

L 

150/45 

TO-100 Header, Tall Can 

Flat Packs 

10 

WF 

240/50 

Flat Ceramic 

14 

WH 

205/50 

Flat Ceramic 

16 

WJ 

200/50 

Flat Ceramic 

24 

WN 

155/40 

Flat Ceramic 

16 

RJA 

145/26 

Flat Ceramic, BeO 

18 

RKA 

107/22 

Flat Ceramic, BeO 

24 

RNA 

107/22 

Flat Ceramic, BeO 

28 

RQA 

107/22 

Flat Ceramic, BeO 

40 

RWA 

TBD 

Flat Ceramic, BeO 

10 

QFA 

230/55 

Flat Ceramic Laminate 

14 

QHA 

185/45 

Flat Ceramic Laminate 

16 

QJA 

170/45 

Flat Ceramic Laminate 

24 

QNA 

155/44 

Flat Ceramic Laminate 

68 

GBa3 

TBD 

Flat Ceramic Laminate, Leadless 

Cerdip Family 

8 

FE 

TBD 

Dual-in-Llne Ceramic 

14 

FH 

110/30 

Dual-in-Llne Ceramic 

16 

FJ 

100/30 

Dual-in-Line Ceramic 

18 

FK 

93/27 

Dual-in-Line Ceramic 

20 

FL 

TBD 

Dual-in-Line Ceramic 

22 

FM 

75/27 

Dual-in-Line Ceramic 

24 

FN 

60/26 

Dual-in-Line Ceramic 

28 

FQ3 

TBD 

Dual-in-Line Ceramic 

40 

FW3 

TBD 

Dual-in-Line Ceramic 

Laminated Ceramic, Side Brazed Lead 

8 lEA 

100/30 

Dip Laminate 

14 

IHA 

95/25 

Dip Laminate 

16 

IJA 

90/25 

Dip Laminate 

18 

IKA 

88/25 

Dip Laminate 

22 

IMA 

80/25 

Dip Laminate 

24 

INC 

65/25 

Dip Laminate 

28 

IQA 

60/25 

Dip Laminate 

40 

IWA 

55/25 

Dip Laminate 

50 

IZA 

42/20 

Dip Laminate 


NOTES 

1. Dual-in-Line packages unless otherwise described. 

2. Package outline is the same as corresponding standard Dual-in-Line package with 
identical number of leads 

3. Package not yet available, scheduled for 1978 release 


smnDtiBS 
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PLASTIC: Standard and Power DuaMn-Line 


NE Package and NEA Package 


NH Package and NHA Package 




NJ Package and NJA Package NK Package and NKA Package 




NL Package and NLA Package NM Package and NMA Package 
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PLASTIC: Standard and Power Dual-In-Line (cont't.) 
NND Package 


Package not yet available. 
Scheduled for 1978 release. 


NN Package and NNA Package NQ Package and NQA Package 



NW Package and NWA Package 


Package not yet available. 
Scheduled for 1978 release. 
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HERMETIC: Metal Headers (confd.) 

T Package K Package 





CONSTRUCTION NOTES: 9b, iOc, 11b 


CONSTRUCTION NOTES: 9b, 10c, 11b 


L Package 



CONSTRUCTION NOTES: 9b, 10c, 11b 







HERMETIC: Flat Packs 


WF Package 


WH Package 




7 

0.15 (.006) 
0.08 (.003) 


—1 

-. .— 

h O 1.02 (.040) t f 2.16 (.085) 

H 0.51 (.020) 1.40 (.055) 


CONSTRUCTION NOTES: 9c, lOd, 11c 


WJ Package 


WN Package 




RJA Package 


RKA Package 



^LEAD 
^ NO. 1 


-[D 0.51 (.020) 


1.52 (.060) 
1.02 (.040) 


!-♦ I"*—0.- 

_I-- 


76 (.030) 


25.91 (1.020) 
•0 


10.41 (.410) 

I® 


15.88 (.625) 
14.99 (.590) 


-—0 


0.15 (.006) 
0.10 (.004) 


CONSTRUCTION NOTES: 9c, lOe, lie 


r 

1.02 (.040) 2.16 (.085) 
0.52 (.020) 1.27 (.050) 
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HERMETIC: Flat Packs (conn'd.) 


QHA Package OJA Package 



CONSTRUCTION NOTES: 9d, lOf, lie CONSTRUCTION NOTES: 9d, lOf, 11c 


QNA Package 


GBA Package 



Package not yet available. 
Scheduled for 1978 release. 


CONSTRUCTION NOTES: 9d, lOf, He 
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HERMETIC: Cerdip 
FE Package 



CONSTRUCTION NOTES: 9C, 10D, 11C 


FJ Package 



CONSTRUCTION NOTES; 9c, lOd, IT 


FH Package 



CONSTRUCTION NOTES: 9c, lOd, 11c 


FK Package 



CONSTRUCTION NOTES: 9c, lOd, 11c 







HERMETIC: Cerdip (confd.) 
FL Package 


FM Package 


LEAD NO. 1 


) f 


TTUXHTVOTTTWi 

25.146 (.990) 



4.45 (.175) . . 8.13 (.320) 

3.68 (.145)"] r”7.37 (.290) 


[ 0.36 (.014) 

f 6.20 (. 006 ) 

lOj 
■*“ 7.( 


(.090) [2j 


,03 (.395) 
' 7.62 (.300) 


CONSTRUCTION NOTES: 9C, 10D, 11C 



0.38 (.015) 


CONSTRUCTION NOTES: 9c, lOd, 11c 


FN Package 


FQ Package 



FW Package 


Package not yet available. 
Scheduled for 1978 release. 


CONSTRUCTION NOTES: 9c. lOd, 11c 


Package not yet available. 
Scheduled for 1978 release. 
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HERMETIC: Laminated Ceramic, Side Brazed Lead (cont'd.) 
IQA Package 



IWA Package 



CONSTRUCTION NOTES: 9e, lOf, 11c 


IZA Package 
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SIGNETICS 

HEADQUARTERS 

811 East Arques Avenue 
Sunnyvale, California 94086 
Phone: (408) 739-7700 


ALABAMA 

Huntsville 

Phone: (205) 533-5800 

ARIZONA 

Phoenix 

Phone: (602) 971-2517 

CALIFORNIA 

Inglewood 

Phone: (213) 670-1101 
Irvine 

Phone: (714) 833-8980 
(213)924-1668 
San Diego 

Phone: (714) 560-0242 
Sunnyvale 

Phone: (408) 736-7565 
Woodland Hills 

Phone: (213) 340-1431 

COLORADO 

Parker 

Phone:(303)841-3274 

FLORIDA 

Pompano Beach 

Phone: (305) 782-8225 

ILLINOIS 

Rolling Meadows 
Phone: (312) 259-8300 

KANSAS 

Wichita 

Phone: (316) 683-5652 

MARYLAND 

Columbia 

Phone: (301) 730-8100 

MASSACHUSETTS 

Woburn 

Phone: (617) 933-8450 

MINNESOTA 

Edina 

Phone: (612) 835-7455 

NEW JERSEY 
Cherry Hill 

Phone: (609) 665-5071 
Piscataway 

Phone: (201) 981-0123 

NEW YORK 

Wappingers Falls 

Phone: (914) 297-4074 
Woodbury, LI. 

Phone: (516) 364-9100 

OHIO 

Worthington 

Phone: (614) 888-7143 

TEXAS 

Dallas 

Phone: (214) 661-1296 
UTAH 
Centerville 

Phone:(801)290-1292 


REPRESENTATIVES 


ALABAMA 

Huntsville 

Alpha Marketing 
Phone: (205) 533-0766 


CALIFORNIA 

San Diego 
Mesa Engineering 
Phone: (714) 278-8021 
Sherman Oaks 
Astralonics 
Phone: (213) 990-5903 


MICHIGAN 

Bloomfield Hills 
Enco Marketing 
Phone: (313) 642-0203 


MINNESOTA 

Edina 

Mel Foster Tech. Assoc. 
Phone: (612) 835-2252 


MISSOURI 
St. Louis 

Advanced Technology Sales 
Phone: (314) 567-6272 


CANADA 


NEW JERSEY 


Calgary, Alberta 

Philips Electronics Industries Ltd. 
Phone: (403) 543-5711 
Montreal, Quebec 
Philips Electronics Industries Ltd. 
Phone: (514) 342-9180 
Ottawa, Ontario 

Phillips Electronics Industries Ltd. 
Phone: (613) 237-3131 
Scarborough, Ontario 
Philips Electronics Industries Ltd. 
Phone: (416) 292-5161 
Vancouver, B.C. 

Philips Electronics Industries Ltd. 
Phone: (604) 435-4411 


Haddonfield 
Thomas Assoc. Inc. 
Phone:(609)854-3011 


NEW MEXICO 
Albuquerque 

The Staley Company, Inc. 
Phone: (505) 929-0060 


NEW YORK 
Ithaca 

Bob Dean, Inc. 

Phone: (607) 272-2187 


CONNECTICUT 

Newtown 

Kanan Associates 
Phone: (203) 426-8157 

FLORIDA 
Altamonte Springs 
Semtronic Associates 
Phone: (305) 831-8233 
Clearwater 
Semtronic Associates 
Phone: (813) 461-4675 

ILLINOIS 
Chicago 
L-Tec Inc. 

Phone: (312) 286-1500 


INDIANA 

Fort Wayne 

Insul-Reps, Inc. 

Phone: (219) 482-1596 
Indianapolis 
Insul-Reps, Inc. 

Phone: (317) 259-4431 


KANSAS 
Overland Park 

Advanced Technology Sales 
Phone: (913) 492-4333 


MARYLAND 

Baltimore 
Microcomp, Inc. 
Phone: (301) 247-0400 


MASSACHUSETTS 

Reading 

Kanan Associates 
Phone: (617) 944-8484 


NORTH CAROLINA 

Cary 

Montgomery Marketing 
Phone: (919) 467-6319 


OHIO 

Centerville 

Norm Case Associates 
Phone: (513) 433-0966 

Rocky River 

Norm Case Associates 
Phone: (216) 333-4120 


OREGON 

Portland 

Western Technical Sales 
Phone: (503) 297-1711 


TEXAS 

Austin 

Cunningham Co. 
Phone: (512) 459-8947 

Dallas 

Cunningham Co. 
Phone:(214)233-4303 

Houston 

Cunningham Company 
Phone: (713) 461-4197 


UTAH 

West Bountiful 
Barnhill Five, Inc. 
Phone: (801) 292-8991 


WASHINGTON 

Bellevue 

Western Technical Sales 
Phone: (206) 641-3900 


WISCONSIN 

Greenfield 
L-Tec, Inc. 

Phone: (414) 545-8900 


DISTRIBUTORS 


ALABAMA 

Huntsville 

Hamllton/Avnet Electronics 
Phone: (205) 533-1170 

Pioneer Electronics 
Phone: (205) 837-9300 


ARIZONA 

Phoenix 

Hamilton/Avnet Electronics 
Phone: (602) 275-7851 

Liberty Electronics 
Phone: (602) 249-2232 


CALIFORNIA 

Costa Mesa 

Avnet Electronics 
Phone: (714) 754-6051 

Culver City 

Hamilton Electro Sales 
Phone: (714) 558-2183 

El Segundo 

Liberty Electronics 
Phone: (213) 322-8100 

Irvine 

Schweber Electronics 
Phone: (714) 556-3880 

Mountain View 
Elmar Electronics 
Phone:(415)961-3611 

Hamilton/Avnet Electronics 
Phone: (415) 961-7000 

San Diego 

Hamilton/Avnet Electronics 
Phone: (714) 279-2421 

Liberty Electronics 
Phone: (714) 565-9171 

Sunnyvale 

Intermark Electronics 
Phone:(408)738-1111 

CANADA 

Downsview, Ontario 

Cesco Electronics 
Phone: (416) 661-0220 

Zentronics 

Phone: (416) 635-2822 

Mississauga, Ontario 

Hamilton/Avnet Electronics 
Phone: (416) 677-7432 

Montreal, Quebec 
Cesco Electronics 
Phone: (514) 735-5511 

Zentronics Ltd. 

Phone: (514) 735-5361 
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Ottawa, Ontario 
Cesco Electronics 
Phone:(613)729-5118 
Hamilton/Avnet Electronics 
Phone: (613) 226-1700 
Zentronics Ltd. 

Phone: (613) 238-6411 
Quebec City 
Cesco Electronics 
Phone: (418) 524-4641 
Vancouver, B.C. 

Bowtek Electronics Co., Ltd. 
Phone: (604) 736-1141 
Viiie St. Laurent, Quebec 
Hamilton/Avnet Electronics 
Phone: (514) 331-6443 

COLORADO 
Commerce City 
Elmar Electronics 
Phone: (303) 287-9611 
Denver 

Hamilton/Avnet Electronics 
Phone; (303) 534-1212 

CONNECTiCUT 

Danbury 

Schweber Electronics 
Phone: (203) 792-3500 
Georgetown 

Hamilton/Avnet Electronics 
Phone: (203) 762-0361 

Hamden 

Arrow Electronics 
Phone: (203) 248-3801 

FLORIDA 
Ft. Lauderdale 

Arrow Electronics 
Phone; (305) 776-7790 
Hamilton/Avnet Electronics 
Phone: (305) 971-2900 
Hollywood 

Schweber Electronics 
Phone: (305) 927-0511 
Melbourne 
Arrow Electronics 
Phone: (305) 725-1480 
Orlando 

Hammond Electronics 
Phone: (305) 241-6601 

GEORGIA 

Atlanta 

Schweber Electronics 
Phone: (404) 449-9170 
Arrow Electronics 
Phone: (404) 455-4054 

Doraviile 

Arrow Electronics 
Phone: (404) 455-4054 

Norcross 

Hamilton/Avnet Electronics 
Phone: (404) 448-0800 

ILLINOIS 

Chicago 

Beil Industries 
Phone: (312) 982-9210 


Arrow Electronics 
Phone: (312) 893-9420 

Elk Grove 

Schweber Electronics 
Phone: (312) 593-2740 
Schiller Park 

Hamilton/Avnet Electronics 
Phone: (312) 671-6094 

INDIANA 

Indianapolis 

Pioneer Electronics 
Phone: (317) 849-7300 

KANSAS 

Lenexa 

Hamilton/Avnet Electronics 
Phone: (913) 888-8900 

MARYLAND 

Baltimore 

Arrow Electronics 
Phone: (301) 247-5200 
Gaithersburg 

Pioneer Washington Electronics 
Phone: (301) 948-0710 
Schweber Electronics 
Phone: (301) 840-5900 

Hanover 

Hamilton/Avnet Electronics 
Phone; (301) 796-5000 

MASSACHUSETTS 

Waltham 

Schweber Electronics 
Phone: (617) 890-8484 

Woburn 

Arrow Electronics 
Phone; (617) 933-8130 
Hamilton/Avnet Electronics 
Phone: (617) 933-8020 

MICHIGAN 

Livonia 

Hamilton/Avnet Electronics 
Phone: (313) 522-4700 
Pioneer Electronics 
Phone: (313) 525-1800 

Troy 

Schweber Electronics 
Phone: (313) 583-9242 

MINNESOTA 

Bloomington 

Arrow Electronics 
Phone: (612) 887-6400 

Eden Prairie 

Schweber Electronics 
Phone:(612)941-5280 
Edina 

Hamilton/Avnet Electronics 
Phone:(612)941-3801 

MISSOURI 

Hazelwood 

Hamilton/Avnet Electronics 
Phone:(314)731-1144 


NEW MEXICO 
Albuquerque 

Hamilton/Avnet Electronics 
Phone; (505) 765-1500 

NEW YORK 
Buffalo 

Summit Distributors 
Phone: (716) 884-3450 

East Syracuse 

Hamilton/Avnet Electronics 
Phone:(315)437-2642 

Farmingdale, L.I. 

Arrow Electronics 
Phone: (516) 694-6800 

Rochester 

Hamilton/Avnet Electronics 
Phone:(716)442-7820 

Schweber Electronics 
Phone: (716) 424-2222 

Westbury, L.l. 

Hamilton/Avnet Electronics 
Phone: (516) 333-5800 

Schweber Electronics 
Phone:(516)334-7474 


NEW JERSEY 
Cedar Grove 

Hamilton/Avnet Electronics 
Phone: (201) 239-0800 

Cherry Hill 

Milgray-Delaware Valley 
Phone: (609) 424-1300 

Moorestown 

Arrow/Angus Electronics 
Phone: (609) 235-1900 

Mt. Laurel 

Hamilton/Avnet Electronics 
Phone: (609) 234-2133 

Saddlebrook 
Arrow Electronics 
Phone: (201) 797-5800 

Somerset 

Schweber Electronics 
Phone:(201)469-6008 

PENNSYLVANIA 

Horsham 

Schweber Electronics 
Phone:(215)441-0600 

Pittsburgh 
Pioneer/Pittsburgh 
Phone: (412) 782-2300 


NORTH CAROLINA 

Greensboro 
Hammond Electronics 
Phone: (919) 275-6393 

Pioneer Electronics 
Phone: (919) 273-4441 

Raleigh 

Hamilton/Avnet Electronics 
Phone: (919) 829-8030 


OHIO 

Beechwood 
Schweber Electronics 
Phone: (216)464-2970 

Cleveland 
Arrow Electronics 
Phone: (216) 464-2000 
Hamilton/Avnet Electronics 
Phone: (216) 461-1400 
Pioneer Standard Electronics 
Phone: (216) 587-3600 

Dayton 

Hamilton/Avnet Electronics 
Phone: (513) 433-0610 
Pioneer Standard Electronics 
Phone: (513) 236-9900 

Kettering 
Arrow Electronics 
Phone: (513) 253-9176 

OKLAHOMA 

Tulsa 

Component Specialties 
Phone: (918) 664-2820 

TEXAS 

Dallas 

Component Specialties 
Phone: (214) 357-6511 
Hamilton/Avnet Electronics 
Phone: (214) 661-8204 
Quality Components 
Phone: (214) 387-4949 
Schweber Electronics 
Phone: (214) 661-5010 

Houston 

Component Specialties 
Phone: (713) 771-7237 
Hamilton/Avnet Electronics 
Phone; (713) 780-1771 
Quality Components 
Phone: (713) 772-7100 
Schweber Electronics 
Phone: (713) 784-3600 

UTAH 

Salt Lake City 
Alta Electronics 
Phone: (801) 486-4134 
Hamilton/Avnet Electronics 
Phone: (801) 972-4300 

WASHINGTON 

Bellevue 

Hamilton/Avnet Electronics 
Phone: (206) 746-8750 
Liberty Electronics 
Phone: (206) 453-8300 

WISCONSIN 

Milwaukee 
Arrow Electronics 
Phone: (414) 764-6600 

New Berlin 

Hamilton/Avnet Electronics 
Phone: (801) 972-4300 




FOR SIGNETICS 

PRODUCTS 

WORLDWIDE: 


ARGENTINA 
Fapesa i.y.C. 

Buenos-Aires 
Phone: 652-7438/7478 

AUSTRIA 

Osterreichische Philips 
Wien 

Phone: 93 2611 

AUSTRALIA 

Philips Industries-ELCOMA 
Lane-Cove, N.S.W. 
Phone: (02) 427-0888 

Queensland 

Brisbane 
(07) 277-3332 

South Australia 

Adelaide 
(08) 223-4022 

Victoria 

Melbourne 
(03) 699-0300 

Western Australia 

Perth 

(09) 277-4199 

BELGIUM 

M.B.L.E. 

Brussels 

Phone: 523 00 00 

BRAZIL 
ibrape, S.A. 

Sao Paulo 
Phone: 284-4511 

CANADA 

Philips Electron Devices 
Toronto 

Phone: 425-5161 


CHILE 

Philips Chilena S.A. 

Santiago 
Phone: 39-4001 

COLOMBIA 
Sadape S.A. 

Bogota 

Phone:600600 

DENMARK 
Miniwatt A/S 
Kobenhavn 
Phone: (01) 69 16 22 

FINUND 
Oy Philips Ab 

Helsinki 
Phone: 1 72 71 

FRANCE 

R.T.C. 

Paris 

Phone: 355-44-99 

GERMANY 

Valvo 

Hamburg 

Phone: (040) 3296 

HONG KONG 
Philips Hong Kong, Ltd. 

Hong Kong 
Phone: 12-245121 

INDIA 

Semiconductors, Ltd. 

(REPRESENTATIVE ONLY) 

Bombay 

Phone: 293-667 

INDONESIA 

P.T. Philips-Ralin Electronics 
Jakarta 

Phone: 581058 

IRAN 

Berkeh Company, Ltd. 

Tehran 

Phone: 831564 


ISRAEL 

Rapac Electronics, Ltd. 

Tel Aviv 

Phone:477115-6-7 

ITALY 
Philips S.p.A. 

Milano 

Phone: 2-6994 

JAPAN 

Signetics Japan, Ltd. 

Tokyo 

Phone: (03) 230-1521 

KOREA 

Philips Elect Korea Ltd. 

Seoul 

Phone: 44-4202 

MEXICO 

Electronica S.A. de C.V. 

Mexico D.F. 

Phone: 533-1180 

NETHERLANDS 
Philips Nederland B.V. 
Eindhoven 

Phone: (040) 79 33 33 
NEW ZEALAND 
Philips Electrical Ind. ELCOMA 

Auckland 
Phone:867119 

NORWAY 
Electronica A.S. 

Oslo 

Phone: (02) 15 05 90 

PAKISTAN 
Elmac Ltd 
Karachi 

Phone: 515-122 

PERU 

Cadesa 

Lima 

Phone:628599 

PHILIPPINES 
Philips Industrial Dev., Inc. 
Makata-Rizal 
Phone: 868951-9 


SINGAPORE/MALAYSIA 
Philips Singapore Pte., Ltd. 

Singapore 
Phone:538811 

SOUTH AFRICA 
E.D.A.C.{PTY),Ltd. 
Johannesburg 
Phone: 24-6701-3 

SPAIN 
Copresa S.A. 

Barcelona 
Phone: 329 63 12 

SWEDEN 
Elcoma A.B. 

Stockholm 
Phone: 08/67 97 80 

SWITZERLAND 
Philips A.G. 

Zurich 

Phone: 01/44 2211 

TAIWAN 
Philips Taiwan, Ltd. 

Taipei 

Phone: (02)551-3101-5 

THAILAND 
Saeng Thong Radio, Ltd. 

Bangkok 

Phone: 252-7195,252-7395 

UNITED KINGDOM 
Mullard, Ltd. 

London 

Phone: 01-580 6633 
UNITED STATES 
Signetics International Corp. 
Sunnyvale, California 
Phone: (408)739-7700 

URUGUAY 
Luzilectron SA 

Montevideo 
Phone: 9143 21 

VENEZUELA 
Industrias Venezolanas 
Philips S.A. 

Caracas 

Phone:360-511 
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Signetics Corporation 
PO Box 9052 
811 East Argues Avenue 
Sunnyvale, Califania 94086 
Telephone 408/739-7700 
























